Europaisches Patentamt 

European Patent Office © Publication number: 0 056 637 

Office europeen des brevets 



© EUROPEAN PATENT APPLICATION 

© Application number: 82100273.0 © Int. CI 3 * C 07 D 239/91 

© Dating: ,6.01.82 " C 07 D 401/12 ' A 61 K 31/505 



® Priority: 16.01.81 JP 3904/81 
04.08.81 JP 121379/81 

18.09.81 JP 146301/81 

© Date of publication of application: 

28.07.82 Bulletin 82/30 

© Designated Contracting States: 

AT BE CH DE FR GB IT U NL SE 



© Applicant: Ishikawa, Masayuki 

14-13, Akazutsumi3-chome Setagaya-ku 
Tokyo 156{JP) 

© Inventor: Ishikawa, Masayuki 

14-13, Akazutsumi 3-chome Setagaya-ku 
Tokyo(JP) 

© Inventor: Eguchi, Yukuo 
5-15, Inagekaigan 5-chome 
Chiba-shi Chiba-ken(JP) 

@ Inventor: Moriguchi, Soyao 
833, Nakada-cho Totsuka-ku 
Yokohama(JP) 

© Inventor: Ebisawa, Hisashi 
24-11, Wakaba-cho 1-chome 
Chofu(JP) 

© Representative: Kraus, Walter, Dr. et al, 

Patentanwatte Dres. Kraus & Weisert Irmgardstrasse 15 
D-8000Munchen7l|DE) 



rs 

CO 
(D 

in 
o 



a. 

LU 



^ tomlound^ 0 ^ derivatives, process for production thereof and pharmaceutical compositions comprising said 



4(3H|-quinazolinones of formula 
R < 




ii 



wherein 

R, and R 3 , independently from each other, represent a 
lower alley! group; 

R 2 represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted phenyl group 

R« represents a hydrogen atom or a lower alkyl group; 

R 3 represents a member selected from the group consist- 
ing of a hydrogen atom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, (lower)alkoxy- 
(lower)alkyl groups, hydroxy(lower) alkyl groups, (lower) 
alkylthiodowerlalkyl groups, (lower)alkylsulfinyl(lowerl alkyl 
groups. (lower)alkylsulfonyl(lower)alkyl groups, diflower)- 
alkyiamrno(lower)alkyl groups, a benzyl group, a phenethyl 



group, pyridyl(lower)alkyl groups, furfur/I groups, a phenyl 
group, and substituted phenyl groups. 

Zi and Z 2 , independently from each other, represent an 
oxygen or sulfur atom; and an acid addition salts thereof, are 
useful as hypotensive agents. There is also disclosed a 
process for the production of these derivatives and phar- 
maceutical compositions comprising said compounds. 
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Title: 4(3H)-quinazolinone derivatives, process for 

production thereof, and pharmaceutical composi- 
tions comprising said compounds 

This invention relates to novel 4(3H)-quinazoli- 
none derivatives which are useful as hypotensive agents 
for the treatment of hypertensive diseases. 

More specifically, this invention relates to 
4(3H)-quinazolinones of the formula 




z 2 <D 

CH 2 -Z 1 -C-NR 4 R 5 



wherein 



and Rj, independently from each other, 
represent a lower alkyl group; 
10 R 2 represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di ( lower )-alkylamino groups, 
15 a methylenedioxy group, a trifluoromethyl group, a 
hydroxyl group, and a nitro group; 

R^ represents a hydrogen atom or a lower alkyl 
group ; 

R^ represents a member selected from the group 
20 consisting of a hydrogen atom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, (lower )alkoxy- 
(lower)alkyl groups, hydroxy (lower) alkyl groups, (lower)- 
alkylthio (lower )alkyl groups, ( lower ) alkylsulf inyl (lower )- 
alkyl groups, (lower)alkylsulfonyl(lower)alkyl groups, 
25 di(lower)alkylamino(lower)alkyl groups, a benzyl group, 
a phenethyl group, pyridyl (lower )alkyl groups, furfuryl 
groups, a phenyl group, and substituted phenyl groups 
substituted by a member selected from the group consisting 
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of halogen atoms, lower alkyl groups, and lower alkoxy 
groups; and 

and Z 2 t independently from each other, 
represent an oxygen or sulfur atom; 
5 and acid addition salts thereof. 

This invention also relates to a process for 
producing the above novel compounds and their use as 
hypotensive agents. 

U. S. Patent No* 4,276,295 described 6-alkoxy- 
10 carbonyl-5 ,7-dialkyl- or 7-alk oxycarbony 1-6, 8-di alky 1- 
4(3H)-quinazolinone derivatives substituted with an 
aromatic moiety at the 3-position as vasodilators, 
hypotensive and anti-atherosclerotic agents. Subsequently, 
it was reported that 6- alkoxy carbonyl-5, 7-dialkyl-2, 4- 
15 (1H, 3H)-quinazolinedione derivatives bearing an aromatic 
moiety at the 3-position exhibit vasodilating, hypotensive, 
and antiatherosclerotic activities (U. S. Patent Applica- 
tion Serial No. 263,898). 

The present inventors have now found that the 
20 4(3H)-quinazolinone derivatives of formula (I) and the 
acid addition salts thereof which are not described in 
the literature can be easily synthesized, and have more 
potent hypotensive activity, better pharmacological 
profiles and lower toxicity as hypotensive agents, than 
25 the prior art compounds described above. It has also 
been found that the compounds of the present invention 
have a high degree of hypotensive activity both in 
anesthetized rabbits by intravenous administration and 
in conscious spontaneously hypertensive rats in oral 
30 administration. The hypotensive activity of the compounds 
of the present invention is approximately at least ten 
to hundred times as potent as that- of the 4(3H)-quinazoli- 
none and 2,4(1H, 3H)-quinazolinedione derivatives cited, 
above. Furthermore, the hypotensive effect of the 
35 compounds of the present invention is longer lasting 
than that of the compounds of the prior art described 
above. The compounds of the invention are thus highly 
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desirable as pharmaceutical agents for use in the treat- . 
ment of hypertensive diseases. 

It is an object of this invention therefore to 
provide the novel 4(3H)-quinazolinone derivatives of 
5 formula (I) and the acid addition salts thereof. 

Another object of this invention is to provide 
a hypotensive agent comprising the compound of formula 
(I) as an active ingredient, which is useful for the 
treatment of hypertension and the like. 
10 Still another object of this invention is to 

provide a process for producing the compounds of formula 

(i). 

The above and other objects and advantages 
of this invention will become more apparent from the 
15 following description. 

The compounds of this invention are expressed 
by the following formula 




In formula (I), and R^ represent a lower 
20 alkyl group, preferably a C^-C^ alkyl group such as a 

methyl, ethyl and propyl group, and R 2 represents a lower 
alkoxycarbonyl group, preferably an alkoxycarbonyl group 
having a C^C^ alkoxy group which may be linear or 
branched, such as a methoxy, ethoxy, propoxy, isopropoxy, 
25 n-butoxy or isobutoxy group. 

In formula (I), Q represents a phenyl group or 
a substituted phenyl group substituted by at least one 
member selected from the group consisting of halogen 
atoms such as chlorine, bromine and fluorine atom, lower ■ 
30 alkyl groups, preferably C^-C^ alkyl groups, as exem- 
plified in R^ and R^, lower alkoxy groups, preferably 
C 1~ C 4 alkox y groups, as exemplified in R 2 , di-lower-alkyl- 
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amino groups, preferably having C^-C^ alkyl groups, as 
exemplified in and R^, a methylenedioxy group, a 
trifluoromethyl group, a hydroxy 1 group and a nitro group. 

In formula (I), R^ represents a hydrogen atom 

5 or a lower alkyl group, preferably a C^-C^ alkyl group as 
exemplified in R-^ and R^, R^ represents a member selected 
from the group consisting of a hydrogen atom, lower alkyl 
groups., preferably C^-O^ alkyl groups such as a methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, bert-butyl, 

10 amyl, isoamyl, hexyl, cyclohexyl or cyclohexylmethyl 

group, lower halogenoalkyl groups, preferably halogeno^- 
C^)-alkyl groups such as a f luoromethyl, 2-f luoroethyl, 
3-f luoropropyl , 2-chloro ethyl, 3-chloropropyl or 3-bromo- 
ethyl group, lower alkenyl groups, preferably C^-Cg 

15 alkenyl groups such as an allyl, 2-butenyl, 3-hexenyl or 
cyclohexenyl group, lower alkoxy-lower alkyl groups, 
preferably (C-j-C^ )alkoxy (C^-C^)alkyl groups, lower hydroxy- 
alkyl groups, preferably hydroxy (C^-C^) alkyl groups, lower 
alkyl thio-lower alkyl groups, preferably ( C^-C^) alkyl thio- 

20 (Oj-C^alkyl groups, lower alkylsulf inyl-lower alkyl 

groups, preferably ( C^C^) alkylsulf inylCC^-C^) alkyl groups, 
lower alkylsulf onyl-lower alkyl groups, preferably (C^-C^)- 
alkylsulf onyl(C^-C^) alkyl groups , di-lower-alkylamino-lower- 
alkyl groups, preferably di-(C 1 -Cj)alkylamino(C^-C^) alkyl 

25 groups, a benzyl group, a phenethyl group, pyridyl-lower 
alkyl groups, preferably 2-, 3- or 4-pyridylmethyl groups, 
furfuryl groups such as 2-, 3- or 4-furfuryl group, a 
phenyl group and substituted phenyl groups substituted by 
a member selected from the group consisting of' halogen 

30 atoms such as chlorine, bromine and fluorine atom, lower 
alkyl groups, preferably C^-Cg a lkyl groups and lower 
alkoxy groups, preferably (C^-C^alkoxy groups. 

In formula (i), Z 1 and Z 2 , independently from 
each other, represent- an oxygen atom or a sulfur atom. 

35 The above compounds of formula (I) and their 

acid addition salts can be prepared by any of the following 
processes : 
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(a) A compound of the general formula 

R l 0 
d I * Q 

[J. 1 (ID 
R 3 ^^^^N ^CH^Z^ 

wherein R-^, R 2 , R^, Q, and are the same as defined 
above, is reacted with a compound of the formula: 

R 5 NC=Z 2 (III) 

5 wherein R^ is as defined above excepting hydrogen and 

is the same as defined above to give a compound of general 
formula (i) wherein R^ is a hydrogen atom; or 

(b) a compound of formula (II) is reacted with 
a compound of the formula: 

Z 2 

10 R 4 R 5 N-C-Y (IV) 

wherein R^, R^, and Z 2 are as defined above, and Y is a 
halogen atom or an alkoxy, aryloxy, alkylthio or arylthio 
group ; or 

(c) a compound of formula (II) is reacted in 
15 the presence of a dehydro chlorinating agent with a 

compound of the general formula: 

h 

Cl-C-Y (V) 

wherein Z 2 and Y are as defined above, and then the 
resulting product is reacted with ammonia or an amine of 
20 the general formula: 

NHR 4 R 5 (VI) 

wherein R^ and R^ are as defined above. 

The compounds of the present invention can be 
prepared by any of the processes described above. The 
25 compounds prepared by the above processes are new, and 

in experiments using rats, rabbits, and dogs, they showed 
profound hypotensive activity both in vitro and in vivo . 
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Therefore, the compounds of this invention are useful for 
the treatment of hypertensive diseases. 

The starting material of formula (II) can be 
manufactured by the methods described in the specifica- 
5 tion of U. S. Patent No. 4,276,295. The compound of 

formula (II) wherein is a sulfur atom can be preferably 
manufactured by treating a 2-bromom ethyl compound with 
sodium thioacetate in dimethylformamide and then reacting 
the resulting product with ammonia. In most cases the 2- 

10 mercaptomethyl compound is sensitive to oxidation, and 
therefore it is preferred to proceed to the next step 
without isolation and purification of the mercaptomethyl 
compound. The processes for the manufacture of the com- 
pound of (II) can be summarized by the following reaction 

15 scheme wherein R n , FU, R*, and Q are as defined above. 




CH,C-SNa the compound of (II ) 

D wherein is an oxygen 

atom 




the compound of (II ) 
wherein is a sulfur 
atom 
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Examples of the compounds represented by formula 
(II) include 3-(2-chlorophenyl)-6-ethoxycarbonyl-2- 
hydroxymethyl--5,7«diiiiethyl--.4(3H)--quina2olinone f 6-ethoxy- 
carbonyl-3-(2-fluorophenyl)-2-hydroxymethyl-5,7-dimethyl- 
5 4 ( 3H ) -quinazolinone , 3- ( 2-bromophenyl )-6-ethoxy-carbonyl- 
2~hydroxymethyl-5,7-dimethyl-4(3H)-quina2olinone, 6- 
ethoxycarbonyl-2-hydroxymethyl~5,7--dimethyl-3-(2--methyl- 
phenyl ) -4 ( 3H ) -quinaz olinon e , 6-ethoxycarbonyl-3-( 2- ( tr i- 
f luoromethyl)phenyl)-2-hy±roxymethyl-5 f 7-dimethyl-4(3H)- 

10 quinazolinone , 6-ethoxycarbonyl-2-hydroxymethyl-5 ,7- 

dimethyl-3-(2-nitrophenyl)-4(3H)-quinazolinone, 6-ethoxy- 
carbonyl-2-hydroxymethyl-3- ( 2-methoxyphenyl )-5 ,7- 
dimethyl-4(3H)-quinazolinone , 3-(2-ethoxyphenyl)-6- 
ethoxycarbonyl-2-hydroxymethyl-5 f 7-dimethyl-4(3H)- 

15 quinazolinone, 6-ethoxycarbonyl-2-hydroxymethyl-5 ,7-di- 

methyl- 3- (2, 3-, 2,4-, 2,5-, or 2,6-dimethylphenyl)-4(3H)- 
quinazolinone, 3-(2,4-, 2,5-, or 2,6-dichlorophenyl )-6- 
ethoxycarbonyl-2-hydroxymethyl-5 > 7-dimethyl-4(3H)- 
quinazolinone, 6-ethoxycarbonyl-2-hydroxymethyl-3-(3 ,4- 

20 dimethoxyphenyl ) -5 , 7-dimethyl-4 ( 3H ) -quinaz olinone f 6- 
ethoxycarbonyl-2-hydroxymethyl-5 ,7-dimethyl-3- ( 3 , 4- 
methylenedioxyphenyl)-4(3H)-quinazolinone, 6-ethoxycarbonyl- 

2- hydroxymethyl-5 ,7-dimethyl-3- (3,4, 5-trimethoxyphenyl )- 
4(3H)-quinazolinone, 3-(2-chloro-5-methoxyphenyl)-6- 

25 ethoxycarbonyl-2-hydroxymethyl-5,7-dimethyl-4(3H)-quinazo- 
linone , 6-ethoxycarbonyl-2-hydroxymethyl-3- (4-methoxy-2- 
methylphenyl )-5 ,7-dimethyl-4(3H) -quinazolinone , 6- 
ethoxycarbonyl-3-(4-hydroxy-2-methylphenyl)-2-hydroxy- 
methyl-5 ,7-dimethyl-4 ( 3H ) -quinazolinone , 3- ( 3-chloro-2- 

30 methyl- or 4-chloro-2-methylphenyl)-6-ethoxycarbonyl-2- 
hydroxymethyl-5 , 7-dimethyl-4 (3H ) -quinazolinone , 3- ( 5« 
chloro-2-methoxyphenyl)-6-ethoxycarbonyl-2-hydroxymethyl- 
5,7-dimethyl-4(3H)-quinazolinone, 6-ethoxycarbonyl-2- 
hydroxymethyl-5,7-dimethyl-3-(2- f 3-, or 4-(dimethylamino)- 

35 phenyl)-4(3H)-quinazolinone, 3-(2-chlorophenyl)-2-hydroxy- 
methyl-5,7-dimethyl-6-propoxycarbonyl-4(3H)-quinazolinone, 

3- (2-chlorophenyl )-2-hydroxymethyl-6-isopropoxycarbonyl- 
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5 f 7-dimethyl-4 (3H)-quinazolinone , 6-butoxycarbonyl-3-(2- 
chlorophenyl)-5,7-dimethyl-2-hydroxymethyl-^ (3H)-quinazoli- 
none , 3- ( 2-cblorophenyl )-2-hydroxym ethyl -6-isobutoxycarbonyl- 
5 ,7-dimethyl-4 ( 3H ) -quinazolinone , 3- ( 2-chlorophenyl )-6- 
ethoxycarbonyl-2-mercaptomethyl-5f7-dimethyl-t (3H)-quinazo- 
linone , 3- (2-bromophenyl )-6-ethoxycarbonyl-2-mercaptomethyl- 
5,7-dimethyl-4(3H)-quinazolinone, 6-ethoxycarbonyl-2- 
mercaptomethyl-5 , 7-dimethyl-3- (2-methylphenyl )-4 ( 3H )- 
quinazolinone , and 6-ethoxycarbonyl-2-mercaptomethyl-5 ,7- 
dimethyl-3-(2-, 3-, and 4-nitrophenyl )-6 ( 3K)-quinaz o] j none . 

In process (a), the compound of (II) may be 
reacted with the compound of (III) in an inert solvent or 
diluent, such as benzene, toluene, chlorobenzene, chloro- 
form, dioxane, tetrahydrofuran , ether, ethyl acetate, 
acetonitrile or pyridine. The compound (III) may be used 
in an amount of, say, 1 to 5 moles, preferably 1.2 to 2 
moles per mole of the compound (II). Preferably, the 
compound of formula (ill) is used in a molar excess. 
The reaction is preferably carried out at room temperature 
to about 150°C, especially about 50° - about 100°C. , 
and the reaction is usually completed in about 1 to 
about 5 hours at around 80°C, At room temperature a 
longer reaction time, for example about 5 to about 24 
hours, is preferred. A catalyst such as a tertiary amine 
(e. g. trimethylamine, tri ethyl amine, N-methylpiperidine, 
N-ethylpiperidine, dimethylaniline , pyridine or U- 
diraethylaminopyridine) is preferably used. 

Examples of the compound (-III) include isocyanal es 
such as methyl-, ethyl-, n-propyl- f isopropyl-, n-butyl-, 
isobutyl-, tertbutyl-, n-amyl-, isoamyl-, n-hexyl-, 
cyclohexyl-, cyclohexylmethyl-, 2-(methoxy)ethyl- f 2- 
(ethoxy) ethyl-, 3-(methoxy)propyl-, 3-(ethoxy )propyl-, 
4-(methoxy)butyl-, 4-(ethoxy ) butyl- , methyl thiomethyl-, 
2-(raethylthio)ethyl-, 3-(methylthio)propyl-, ethylthio- 
methyl-, 2-(ethylthio)ethyl- , 3-(ethylthio)propyl-, 
methyl sulf inylmethyl-, 2-(methylsulf inyl) ethyl-, 3- 
(roethylsulfinyl)propyl-, ethylsulf inylmethyl- , 2-(ethyl- 
sulf inyl) ethyl-, methylsulf onylraethyl-, 2- (m ethyl sulf onyl)- 
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ethyl- , 3- (methylsulf onyl )propyl- , ethylsulf onylmethyl- , 
2-(ethylsulfonyl)ethyl-, 2-(dimethylamino)ethyl-, 2- 
(diethylamino ) ethyl- , 3- (dimethylamino )propyl- , 3- 
(diethylamino)propyl-, 4- (dimethylamino )butyl~, 4- 
5 (diethylamino)butyl-, phenyl-, o-, m- and p-tolyl-, o-, 
m- and p-chlorophenyl-, o-, m- and p-methoxyphenyl-, 
benzyl-, phenethyl-, 2-, 3- and 4-pyridyl-, 2-, 3- and 
4-pyridylmethyl-isocyanates. Isothiocyanates such as 
methyl-, ethyl-, n-propyl- and isopropyl-isothiocyanates 
10 can also be included in the examples of the compound of 
(III). 

In place of the isocyanate (III), a compound 
which can be converted to the isocyanate of formula (III) 
under the reaction conditions can also be used, and if 
15 necessary a catalyst to generate the isocyanate in situ 
may be used. For example, an acyl azide of the formula 

R 5 CON 5 

wherein R 5 is as defined above excepting a hydrogen atom, 
or an S-alkyl thiocarbamate of the formula: 

0 

20 R 5 NHC-S-alkyl 

wherein is as defined above excepting a hydrogen atom, 
and the term "alkyl" means a lower alkyl group such as a 
methyl or ethyl group, may be heated to give the corres- 
ponding isocyanate. S-alkyl thiocarbamates may also be 

25 used in the presence of a trialkylamine and a heavy metal 
salt such as silver nitrate. 

Accordingly, in the invention, the reaction of 
the compound of formula (II) with the compound of formula 
(III) also includes the reaction of the compound (II) 

30 with a compound capable of being converted to the compound 
of formula (ill) under the reaction conditions. Process(a) 
can only be used to make compounds of formula (I) in which 
R^ is a hydrogen atom, and R^ is not a hydrogen atom. 

In process (b), the compound of (II) may be 
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reacted with the compound of (IV) in an inert solvent 
or diluent, such as benzene, toluene, chlorobenzene , 
chloroform, dioxane, tetrahydrofuran, acetonitrile, 
dimethylf ormamide or pyridine. The compound (IV) may 
5 be used in an amount of, for example, 1 to 5 moles, 

preferably 1.2 to 2 moles per mole of the compound (II). 
Preferably, the compound (IV) is used in a molar excess. 
The reaction is preferably carried out at about 50° to 
about 150°C, especially about 50° - about 100°C. , the 

10 reaction is usually completed in about 1 to about 5 hours. 
A catalyst such as N-methylpiperidine, N-ethylpiperidine, 
dim ethyl aniline, pyridine or 4-dimethylaminopyridine is 
preferably used. 

Examples of the compound of (IV) include N,N- 

15 dimethylcarbamoyl chloride, N,N~diethylcarbamoyl chloride, 
N ,N-dipropyl carbamoyl chloride , N ,N-diisopropylcarbamoyl 
chloride, N-butyl-N-methylcarbamoyl chloride, N-butyl-N- 
ethylcarbamoyl chloride, N-me thy 1-N-propyl carbamoyl 
chloride, N-ethyl-N -methyl carbamoyl chloride, N-methyl- 

20 N-(^ 2- (methoxy) ethyl) -carbamoyl chloride, N-methyl-N- 

( 2- (ethoxy) ethyl) carbamoyl chloride, N-methyl-N- (methyl - 
thiomethyl) carbamoyl chloride, N-m e thy 1-N- (e thy Ithio ethyl )- 
carbamoyl chloride, N-methyl-N-(2-(dimethylamino)ethyl)- 
carbamoyl chloride, N-me thyl-N-phenyl carbamoyl chloride, 

25 N-(o-, m- and p-chlorophenyl)-N-methylcarbamoyl chloride, 
N-(o-, m- and p-methoxyphenyl)-N-methylcarbamoyl chloride, 
N-benzyl-N-methylcarbamoyl chloride, N-methyl-N- (2-, 3- 
and 4-pyridyl) carbamoyl chloride, N-methyl-N-(2-, 3- and 
4-pyridylmethyl)carbamoyl chloride, N,N-dimethylthiocarba- 

30 moyl chloride and N,N-diethylthiocarbamoyl chloride, and 
the bromides corresponding to the chlorides described 
above. Phenyl N-substituted carbamate such as phenyl 
N-me thyl carbamate, phenyl N-ethylcarbamate , phenyl N- 
isopropylcarbamate and phenyl N,N-dimethyl carbamate, and 

35 alkyl N-substituted thiolcarbamate such as ethyl N- 

methylthiolcarbamate, ethyl N-ethylthiolcarbamate and 
ethyl N-propylthiolcarbamate, can also be used as the 



BNSOOCID:<EP O0S6637A1 I > 



0056637 

- 11 - 

compound of (IV), In this case, the reaction can be 
carried out without solvent, simply by heating an equi- 
molar mixture of the compound (II) and (IV) at about 
100° to about 150°C. 
5 In process (c), the compound of (II) may be 

reacted with the compound of (V) in an inert solvent, 
such as benzene, toluene, chloroform, dichloroethane, 
dioxane, tetrahydrofuran, ether, ethyl acetate, dimethyl- 
formamide, acetonitrile or pyridine, or mixtures thereof. 
10 The compound (V) may be used in an amount of, for example, 
1.1 to 2 moles per mole of the compound (II). Preferably, 
it is used in a molar excess. To the reaction mixture, 
a dehydrochlorinating agent such as a tertiary amine, 
e.g. diethylamine, N-methylpiperidine, dimethylaniline or 
15 pyridine, is preferably added. Examples of the compound 
of (V) include phosgene, thiophosgene, phenyl chloro- 
formate, p-chlorophenyl chlorof ormate, ethyl chloroformate, 
ethyl chlorothioformate and phenyl chlorothioformate. The 
reaction is preferably carried out at about -20° to about 
20 100°C, especially about -10° to about 50°C. The reaction 
time is, for example, about 1 to 30 hours. At around 0°C, 
about 5 to about 24 hours is preferred. The resulting 
product of the above reaction (the compound of formula 
(VII) depicted in the reaction scheme given hereinbelow) 
25 is then reacted with ammonia or an amine of formula (VI). 
When the compound of (V) is phosgene or 
thiophosgene, the intermediate compound of (VII ) is 
preferably reacted with ammonia or an amine of (VI) in 
one-pot reaction without isolating the compound of (VII). 
In this case, as shown in the reaction scheme below, 2 
moles of hydrochloric acid per mole of the compound of 
(II) is generated. Hence, it is preferably to use at 
least 2 moles of the dehydrochlorinating agent in the 
overall process. 

35 the compound of (V) is other than phosgene 

or thiophosgene, it is preferred to carry out the process 
through two independent steps, namely the reaction of the 



30 
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compound (II) with the compound (V) and the reaction of 
the intermediate compound (VII ) with the amine of (Vl) 0 
The intermediate compound (VII) is isolated and purified, 
if necessary, and then reacted with an excess, for example, 
5 1.5-5 moles per mole of the compound of (VII) of 

ammonia or an amine of (VI ) in a solvent or diluent, such 
as methanol, ethanol or propanol. The reaction can be 
carried out at room temperature to about 100°C. , and 
ends, in about 1 to about 24 hours, for example, depending 

10 on the reaction temperature. 

Examples of the amine of (VI ) include ammonia, 
methyl-, ethyl-, n-propyl-, isopropyl-, n-butyl-, isobutyl-, 
tert-butyl-, . n-amyl-, isoamyl-, n-hexyl-, dimethyl-, 
diethyl- and dipropyl-amine; and l-amino-2-hydroxy ethane, 

15 l-amino-3-hydroxypropane, l-amino-4-hydroxybutane , 1- 

amino-2-methoxy ethane, l-amino-2-ethoxyethane, 1-amino- 
3-methoxypropane, l-amino-3-ethoxypropane, l-amino-4- 
methaoxy butane, l-amino-4-ethoxybutane, methyl thiomethyl- 
amine , l-amino-2-methylthio) ethane - 9 l-amino.-3-(methyl- 

20 thio)propane, ethylthiomethylamine , l-amino-2- (e thy lthio)- 
ethane, l-amino-3-(ethylthio)propane, methylfulf inyl- 
methylamin e , l-amino-2- (methylfulf inyl ) ethane , 1-amino- 
2- ( ethylsulf onyl ) ethane , l-amino-2- ( dimethylamino ) ethane , 
l-amino-2- (diethylamino ) ethane , l-amino-3- (dimethylamino )- 

25 propane, l-amino-3- (diethylamino )propane, l-amino-4- 

( dim ethyl amino ) butane , l-amino-4- (diethylamino )butane , 
benzylamine, phenethylamine, 2-, 3- and 4-pyridylmethyl- 
amine. 

The above processes a) - c) can be represented 
30 by the following reaction scheme wherein R^ 9 R 2 , R^, R^, 
R 5> Qt Z lf Z 2 and Y are as defined hereinbefore. 
Process a) 

R l 0 0 




z 2 



R 3 ^-^^N ^ x CH 2 -Z 1 -H 5 2 15 

(II) compound of (I) wherein 

R 4 =H 



Process b) 
R x 0 

(ii) 



- 13 - 
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Q R 4 R 5 N-C-Y »JlXx^ Q 



CH 2~ Z 1" H 



Z 2 + HY 



X N XX CH 2 -Z 1 -C-NR Z; R 5 
(I) 




(I) 

The product can be separated and purified by 
conventional methods as described hereinafter. If desired, 
the compound of formula (I) can be converted to its acid 
addition salt, preferably its pharmaceutically acceptable 
acid addition salt by conventional procedures. Examples 
of acids that can be used to form such a salt include 
inorganic acids such as hydrochloric acid, sulfuric acid 
and hydrobromic acid, and organic acids such as oxalic 
acid, maleic acid, malic acid and tartaric acid. 
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According to this invention , there is prov^?cPe§^^ 
a hypotensive agent useful for the treatment of diseases 
caused by hypertension and the like, which comprises 
an effective amount of the 4(3H)-quinazolinone of formula 
5 (I) or its pharmaceutically acceptable acid addition 
salt, and a pharmaceutically acceptable liquid or solid 
diluent or carrier. 

Examples of such pharmaceutically acceptable 
liquid or solid diluents or carriers include solid 
10 carriers such as sodium chloride, glucose, lactose, starch, 
sucrose, magnesium stearate, cetyl alcohol, cacao butter 
and spermaceti; and liquid carriers such as distilled 
water, isotonic sodium chloride solution, Ringer's solu- 
tion, Locke's solution, polyethylene glycol, propylene 
15 glycol, ethyl alcohol, glycerol and vegetable oils. 

The hypotensive agents of this invention may be 
in various formulations such as powders, granules, 
particles, tablets, capsules, troches, suspensions and 
solutions . 

20 The dosage of the hypotensive agent of this 

invention is about 0.05 to about 10 mg/kg/day although 
it can be properly changed depending upon the type and 
extent of the patient's condition, the method of 
administration , etc . 

25 The amount of the compound of formula (I) or 

its pharmaceutically acceptable acid addition salt to be 
included in the hypotensive agent of this invention can 
be properly changed according to the formulation of the 
hypotensive agent, the method of administration, etc. 

30 For example, it is about 1 to about 8096 by weight based 
on the weight of the hypotensive agent. 

Tests for pharmacological effects and for 
acute toxicity of several examples of the compounds of 
this invention are shown below under the headline "Test 

35 for biological effect" and "Test for acute toxicity". 

The following Examples illustrate the produc- 
tion of the compounds of this invention. 
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Example 1 

Methyl isocyanate (40 mg) was added to a solu- 
tion of 232 mg of 3-(2-chlorophenyl)-6-ethoxycarbonyl-2- 
hydroxymethyl-5,7-dimethyl-4(3H)-quinazolinone in 10 ml 
5 of ethyl acetate. After addition of a few drops of 

triethylamine, the reaction mixture was stirred at room 
temperature overnight. The solvent was then evaporated 
off and the residue was recrystallized from ethanol-n- 
hexane to give 160 mg (yield, bO.2%) of 3-(2-chlorophenyl)- 

10 6-ethoxycarbonyl-5 »7-dimethyl-2-(N-methylcarbamoyloxymethyl )- 
4(3H)-quinazolinone melting at 183 - 184°C. MS m/e, 443 
(M + ), 396 351. NMR (ppm, in CDC1 3 ); 1.40 (3H, t), 2.42 
(3H, s), 2.69 (3H, s), 2.71 (3H, d), 4.43 (2H, q), 4.70 
(3H, d), 7.35 - 7.75 (5H, m). 

15 Example 2 

Isopropyl isocyanate (52 mg) was added to a 
solution of 230 mg of 3-(2-chlorophenyl)-6-ethoxycarbonyl- 
2-hydroxymethyl-5,7-dimethyl-4(3H)-quinazolinone in 10 ml 
of pyridine. The reaction mixture was stirred at 70°C. 

20 for 3 hours and then concentrated under reduced pressure. 
The residue was recrystallized from diethyl ether-cyclo- 
hexane to give 152 mg (yield, 55. 8#) of 3-(2-chlorophenyl 
6-ethoxycarbonyl-5,7-dimethyl-2-(N-isopropylcarbamoyloxy- 
methyl)-4(3H)-quinazolinone melting at 134.5 - 135. 5°C. 

25 Example 3 

N,N-Dimethyl carbamoyl chloride (200 mg) was 
added to a solution of 150 mg of 3-(2-chlorophenyl)-6- 

ethoxycarbonyl-2-hydroxymethyl-5,7^dimethyl-4(3H)-quinazoli~ 
none In 50 ml of pyridine. The reaction mixture was 

30 stirred at 80°C for 3 hours, and the solvent was then 
distilled off under reduced pressure. The residue was 
extracted with diethyl ether, and the ether extract was 
washed successively with 1% aqueous hydrochloric acid and 
water, and dried over anhydrous sodium sulfate. The ether 

35 was evaporated off, and the residue was taken up with 

ethanyl containing 5% hydrochloric acid and concentrated 
to dryness. The residue was recrystallized from ethanol-n- 
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hexane to give 77 mg (yield, 43.0%) of 3-(2-chlorophenyl)- 
2-(N,N-dimethylcarbamoyloxymethyl )-6-ethoxy-carbony 1-5,7- 
dimethyl-4(3H)-quinazolinone hydrochloride melting at 
113 - 115° (decomp.). MS m/e, 457 (M + ), 422, 412, 385. 
5 NMR (ppm, in CDClj), 1.40 (3H, t), 2.42 (3H, s) f 2.77 
(3H, s), 2.92 (6H, s), 4.43 (2H, q), 4.72 (2H, s), 
7.25 - 7.55 (5H, m). 
Example 4 

Phenyl chlorof ormate (470 mg) was added to a 

10 solution of 420 mg of 6-ethoxycarbonyl-2-hydroxymethyl- 

5 , 7-dimethyl-3-( 2- ( tr if luor omethyl )ph enyl) -4 ( 3H ) - quinazoli- 
norie in 5 ml of pyridine. The reaction mixture was 
stirred at 80°C for 3 hours, and the solvent was then 
evaporated off in vacuo . The residue was taken up with 

15 ethyl acetate, and the solution was washed successively 
with IN aqueous hydrochloric acid and water, and dried 
over anhydrous sodium sulfate. The ethyl acetate was 
evaporated off to give 400 mg of crude 6-ethoxycarbonyl- 
5 ,7-dimethyl-2- (phenoxycarbonyloxymethyl )-3-( 2- (trif luoro- 

20 methyl )phenyl) -4 ( 3H ) -quinazolinone . 

The product (400 mg) described above was dissolved 
in 20 ml of ethanol. To this solution, 5 ml of cone, 
aqueous ammonia was added, and the reaction mixture was 
stirred at 50°C for 5 hours and concentrated. The concent- 

25 rate was diluted with water and extracted with ethyl 

acetate. The ethyl acetate extract was dried over anhydrous 
sodium sulfate and concentrated. The residue was recrystal- 
lized from ethanol-n-hexane to give 175 mg (yield, 37. 8%) 
of 2-carbamoyloxymethyl-6-ethoxycarbonyl~5 ,7-dimethyl-3-""~ 

30 ( 2- (trif luor omethyl ) phenyl) -4 ( 3H ) -quinaz olinone melting 
at 158 - 159°C. . 
Example 5 

A portion (360 mg) of 3-(2-chlorophenyl)-6- 
ethoxycarbonyl-5 ,7-dimethyl-2- (phenoxycarbonyloxymethyl )- 
35 4 (3H) -quinazolinone prepared in a similar manner to 

Example 4 was dissolved in 10 ml of ethanol. To this 
solution, 1 g of N,N-dim ethyl ethyl en edi amine was added. 
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The reaction mixture was heated at 80°C for 6 hours and 
then concentrated under reduced pressure. The residue 
was taken up with ether, and the ether extract was 
washed successively with 10% aqueous hydrochloric acid 
and water, dried over anhydrous sodium sulfate and 
concentrated. The resulting residue was chromatographed 
on silica gel with 5% ethanol in chloroform as an eluent 
to give an oily product. The oil was dissolved in ether, 
and to this solution 50 mg of oxalic acid was added. The 
resulting precipitate was filtered off and recrystallized 
from ethanol-ether to give 130 mg (yield, 31%) of 6- 
ethoxycarbonyl-5 ,7-dimethyl-3- (2-chlorophenyl )-2-( 2- 

(N,N-dimethylamino)ethylcarbamoyloxymethyl)-6-ethoxycarbonyl- 
5,7-dimethyl-4(3H)-quinazolinonemonooxalate melting at 
15 158 - 159°C 

Example 6 

A mixture consisting of 200 mg of 3-(2,6-di- 
chlorophenyl)-6-ethoxycarbonyl-2-hydroxymethyl-5,7- 
dimethyl-4(3H)-quinazolinone, 100 mg of isopropyl isocyanate, 

20 and 3 ml of pyridine was heated at 70°C for 3 hours. After ' 
evaporating off the pyridine at reduced pressure, the 
residue was taken up with ethyl acetate. The ethyl 
acetate solution was then washed with water, dried over 
anhydrous sodium sulfate and concentrated. The residue 

25 was dissolved in 5 ml of ethanol containing 10% hydrochloric 
acid, and the solvent was evaporated off. The residue 
was recrystallized from ethanol-ether to give 3-(2,6- 

dichlorophenyl)-6-ethoxycarbonyl-2-(N-isopropylcarbamoyl- 
oxymethyl)-5,7-dimethyl-4(3H)-quinazolinone monohydro- 

30 chloride melting at 136 - 138 (decomp.). The yield was 
140 mg (54%). MS m/e, 505 (M + ), 462, 460, 420, 385. 
NMR (ppm, in CDCl 3 ) f 1.14 (6H, d), 1.40 (3H, t), 2.43 ' 
(3H, s), 2.78 (3H, s), 3.70 (1H, m), 4.44 (2H, q), 4 71 
(2H, s), 7.35 - 7.55 (4H, m ). 

35 Example 7 

A mixture consisting of 193 mg of 3-(2-chloro- 
phenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-2-hydroxymethyl- 
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4(3H)~quinazolinone , 0.3 ml of methyl isothiocyanate, 
10 mg of 4-dimethylaminopyridine, and 10 ml of anhydrous 
pyridine was heated under reflux for 20 hours. After 
cooling, the solvent was evaporated off in vacuo . The 
5 residue was taken up with chloroform, and the chloroform 
extract was washed successively with 10# aqueous hydro- 
chloric acid, saturated aqueous sodium hydrogen carbonate, 
and water. After drying over anhydrous sodium sulfate, 
the solvent was evaporated off. The residue was chro- 
10 matographed on silica gel using benzene- chloroform 

mixture (v/v, 6:4) as an eluent to give 90 mg (yield, 

39.190 of 3-(2-chlorophenyl)-6-ethoxycarbonyl-5,7- 
dimethyl- 2- (N-methylthiocarbamoyloxymethyl )-4 (3H )- 
quinazolinone melting at 164 - 165°C (recrystallized. from 
15 methanol-n-hexane ) . 
Example 8 

In a similar manner to Example 7, 3-(2~chloro- 
phenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-2-hydroxymethyl- 
4(3H)-quinazolinone was reacted with ethyl isothiocyanate, 

20 and the reaction mixture was similarly worked up. The 
crude product was chromatographed on silica gel and the 
residue obtained from the eluate was treated with ethanol 
containing hydrochloric acid and recrystallized from 
ethanol-ether to give 3-(2-chlorophenyl)-6-ethoxycarbonyl- 

25 2- (N-ethylthiocarbamoyloxymethyl )-5 ,7-dimethyl-4 ( 3H )- 

quinazolinone hydrochloride melting at 156 - 159°C (decom; 

Examples 9-43 

In a similar manner to Example 1-7, the 

following compounds of formula (I ) wherein R is a sub- 

a 

30 stituent or substituents on the 3-phenyl group were 
obtained in a yield of 40 - 80% as shown in Table I. 




(la) 



^ CH 2 OC-NR 4 R 5 
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Table I 



Compound of formula (la) 



No. 


R 


R 4 


R 5 


Melting point (°C) 


Recryst. 
Solvent 


9 


2-C1 


H 


C 2»5 


108-110: hydrochloride: 
168-172 (decomp. ) 


ethanol/hexan 
v c undiiujL/ eme 


10 




it 


n-C^ 


hydrochloride: 144-146 
(decomo. \ 


ethanol/ether 


11 


" 


ti 


CH 2 CH= 


hydrochloride: 139-141 
(decomt) \ 


n 


12 


M 


it 


n-C,H„ 


hvdroch") nri rip* 1 PA— T ?Q 

(decomp.) 


tt 


13 




n 


i-C,H„ 


hvdrnrhl nri ri e • 1 E ^7 i cq 
(decomp. ) 


■i 
ii 


14 




ft 


t-C 4 H 


hydrochloride: 157-159 
(decomp. ) 


it 


15 


- 


ti 


n-C 5 H n 


hydrochloride: 115-118 
(decomp. ) 


ti 


16 




it 


i-C 5 H n 


hydrochloride: 120-122 
(decomp. ) 


it 


17 


H 


ft 


CH 3 


hydrochloride: 168-172 
(decomp.) 


» 


18 


2-F 


ii 


i-C 5 H 7 


hydrochloride: 145-147 


ti 


19 


2-Br 


n 


If 


146.5 - 147.5 


ether 


20 
21 


2- CH^O 

3- CH,0 


it 
ti 


11 

CH, 
D 


169 - 170.5 

hydrochloride: 132-134 
(decomp. ) 


ethanol/ether 
ii 


22 


A-CH 3 0 


it 


CH 3 


hydrochloride: 136-138 
(decomp. ) 


ti 


23 


2-CH 3 


ti 


i-C 3 H 7 


hydrochloride: 146-148 
(decomp. ) 


ii 


24 


2-C 2 H 5 


n 


11 


hydrochloride: 118-122 
(decomp. ) 


ethanol 


25 


2,6- 
(CH 3 ) 2 


ii 


i-C 3 H 7 


140 - 141 




26 


2-CH 3 , 


ii 


n 


dihydrochloride: 144-147 
(decomp.) 


ethanol/ether 


27 
28 


2-CF 3 
2-N0 2 


t? 


it 


99 - 100 
108 


eth^nol/n- 
hexane 

it 
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29 3,4- H CH, . 127-128 ethanol/n- 
(CH 5 0) 2 D hexane 

30 3,4- " " 226-227 ethanol 
methy- 

lene- 
dioxy 

31 2-C1 " CH 2 CH 2 - hydrochloride: 139-141 ethanol/ether 

QH * (decomp.) 

32 " " CHpCH ? - hydrochloride: 121.5- " 

QC g * 123 (decomp.) 
3 

33 " " CH 2 CH 2 - hydrochloride: 147-150 

£2 (decomp.) 

34 " n CH 2 CH 2 - hydrochloride: 114-116 « 

SC^ (^comp.) 

35 " " Ci hydrochloride: 147.5- " 

v^^k. 150 (decomp. ) 

U 

36 " " CH 2 C 6 H 5 hydrochloride: 130-132 •» 

(decomp. ) 

37 " " CH dihydrochloride: 164- ethanol 



Odihydrochloride : 
167 (decomp.) 

CH--f^» dihydrochloride: 141- ethanol/ether 
* Uji 143 (decomp. ) 

39 ■ " CH -js^ dihydrochloride: 160- « 

k^N 161.5 (decomp.) 

40 » CH 3 " 161-162 ether 

41 " H cyclo- hydrochloride: 142-144 ethanol/ether 

hexyl 144 (decomp.) . "~ 

42 2-C1 CH 2 CH 2 - hydrochloride: 135-137 ethanol/ether 

S0 2 C ^ I 5 ' (deconflE> - ) 



i_C 3 H 7 hy^o^loride: 131-133 



43 2-C1-5- « 
^3° y ' 7 '(decomp?) 

44 2-CH 5 - » « hydrochloride: 142-144 
4_0H (decomp.) 

45 2-CH 3 - " » hydrochloride: 159-161 
4-CH,0 (decomp.) 

3 
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Example 46 

Sodium thioacetate (235 mg) was added to an ice- 
cooled, stirred solution of 1 g of 2-bromomethyl-3-(2- 
chlorophenyl )-6-ethoxycarbonyl-5 , 7-dimethyl-4(3H)- 
5 quinazolinone in 4 ml of dimethylfonQamide. After 

stirring for an additional 30 minutes, the mixture was 
poured into ice-water. The resulting precipitate was 
filtered off, washed with water, and dried in vacuo. 
The crude product was chroma tographed on a column of 
10 silica gel using 5% ethyl acetate in benzene as an eluent 
to give 619 mg (yield, 62.5%) of 2-(acetylmercaptomethyl)- 
3-(2-chlorophenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-4(3H )- 
quinazolinone melting at 103-105°C (recrystallized from 
methanol ) . 

15 A Portion (222 mg) of the above product was 

dissolved in 2 ml of methanol saturated with ammonia with 
ice-cooling under a nitrogen atmosphere. After stirring 
for 15 minutes, the solvent was then evaporated off. The 
residue was dried in vacuo and taken up with 10 ml of 

20 benzene. To this solution, 0.5 ml of methyl isocyanate 
was added, and the reaction mixture was then stirred 
at room temperature for 30 minutes under a nitrogen 
atmosphere and concentrated. The residue was chromato- 
graphy on silica gel to give 1 7 6 mg of an oily product 

25 The oil was dissolved in absolute ether, and dry hydrogen 
chloride was introduced into the ethereal solution with 
ice cooling. The resulting precipitate was filtered off 
and dried to give 175 mg (yield, 70.7%) of 3-(2~chloro- 

phenyl)-6-ethoxycarbonyl-5,7-dimethyl-2-(N-methylcarba- 
30 moylmercaptomethyl)-4(3H)-quinazolinone hydrochloride 
melting at 113-120°C. MS m/e, 459, 424, 414, 367, 335 
(base ion peak). NMR (ppm, in CDC1 ), 1.41 (3H,'t) 
2^2 (3H, s), 2.77 (3H, s), 2.86 (3H, s), 3.88 (2H, d) 
^ 41 (2H, q), 6.00 (1H, b), 7-3-7.7 (5H, m). 
35 Tests for biological effort. 

a) Hypotensive effect on anesthetized dogs 
Groups of three to four normotensive dogs 
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anesthetized with pentobarbital sodium were used in the 
experiments. The test compounds were dissolved in a 
minimum amount of ethanol, and the solutions were 
administered intravenously in the vein cannulated with 
5 a polyethylene tube. The mean blood pressures in the 

carotid artery were recorded using a pressure transducer 
and a recorder. The dose and reduction of blood pressure 
are tabulated in Table II. The hypotensive effect in 
Table II are a mean value obtained from at least three to 
10 four experiments. 

Table II 



Test compound 


Hypotensive Effect ^ (mmHg) 


No. 


dose q 
(^gAg) 


3.0 


10 


30 


100 


1 


3 


6 


22 


43 


51 


2 


24 


48 


NT 


NT 


NT 


3 


0 


0 


1 


6 


20 




22 


42 


NT 


NT 


NT 




10 


25 


NT 


NT 


NT 


12 


10 


25 


NT 


NT 


NT 


14 


8 


10 


25 


NT 


NT 


18 


5 


10 


28 


NT 


NT 


19 


20 


35 


NT 


NT 


NT 


23 


8 


25 


NT 


NT 


NT 


27 


0 


0 


8 


18 


25 


28 


0 


6 


9 


25 


NT 



NT=not tested 



As shown in the Table II, the compound of the 
present invention exhibited a highly potent and dose- 
dependent hypotensive effect in anesthetized dogs. 

Under the same conditions described above, 
papaverine, the compound described in U. S. Patent 
No. 4,276,295 (e.g. , 3-(2-chlorophenyl)-6-ethoxycarbonyl- 
2,5,7-trimethyl-4(3H)-quinazolinone and 6-ethoxycarbonyl- 
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3-( 2- ( tr if luoromethyl )phenyl) -2 , 5 ,7-tr imethyl-4 ( 3H ) - 
quinazolinone) , and the compound described in U. S. 
Patent Application Serial No. 263,898 (e. g., 3-(2- 
chlorophenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-l-(2- (N ,N- 
diethylamino)ethyl)-2,4(lH,3H)-quina 2 olinedione and' 
6-ethoxycarbonyl-3-(2-(trif luoromethyl )phenyl)-5 t 7- 
dimethyl-l-( 2- (N ,N-diethylamino ) ethyl) -2 , 4 (1H , 3H ) -quina- 
zolinedione) did not exhibit a hypotensive effect in a 
dose under 100 (ig/kg, 

b) Hypotensive effect on conscious spontaneously, 
hypertensive rate " 

The test compounds were orally administered to 
groups of four to five of male spontaneously hypertensive 
rats (Wister Kyoto origin) weighing about 300 g and aged 

15 15 to 20 weeks. The systolic blood pressure was measured 
by the tail-cuff method using a plethysmograph. 

The compound of the invention produced a dose- 
dependent and long lasting hypotensive effect. The most 
pronounced effect was observed 4 to 6 hours after drug 

20 administration. The P D 30 (dose which decreases systoli- 
blood pressure by 30 mmHg) was calculated as 2.8, 0 35 
and 0.42 mg/kg for the compound No. 1, the compound' 
No. 9, and the compound No. 2, respectively. 
Test for acute toxicity 

25 A suspension of a test compound in 0.5% CMC 

aqueous solution containing Tween 80 was orally adminis- 
tered to rats, and during 8 days the number of dead rats 
was counted. The results are shown below. 
Test compound No. Do Se ( mg/kg ) number of d » B „ ^ts 
. . number of test rats 



1 1200 



2/6 



1 

1 2450 

1 3500 3/6 

1 5000 5/6 



1715 3/6 

3/6 
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The LD50 of the com P oun(i No * 1 of ^e present 
invention was calculated as 2500 mg/kg. Thus, the 
toxicity of the compound of No. 1 and others of the 
present invention is very low. 



BNSDOCIO:<EP 005fifyv7Ai i > 



- 25 - 0056637 

WHAT IS CLAIMED IS: 

1. A 4(3H)-quinazolinone compounds of the formula 

(I) 



Q 




CH 2 -Z 1 -C-NR 4 R 5 



wherein 



R-^ and R^, independently from each other, 

represent a lower alkyl group; 

R 2 represents a lower alkoxycarhonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di( lower )-alkylamino groups, 
a methyl enedioxy group, a trifluoromethyl group, a 
hydroxyl group, and a nitro group; 

represents a hydrogen atom or a lower alkyl 
group; 

R 5 represents a member selected from the group 
consisting of a hydrogen atom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, ( lower )alkoxy- 
(lower)alkyl groups, hydroxy (lower)alkyl groups, (lower) 
alkylthio( lower) alkyl groups, (lower) alkylsulfinyl (lower )- 
alkyl groups, ( lower )alkylsulfonyl (lower) alkyl groups, 
di (lower )alkylamino (lower )alkyl groups, a benzyl group, 
a phen ethyl group, pyridyl (lower) alkyl groups, furfuryl 
groups, a phenyl group, and substituted phenyl groups 
substituted by a member selected from the group consisting 
of halogen atoms, lower alkyl groups, and lower alkoxy 
groups ; and 

Z-j^ and Z 2> independently from each other, 
represent an oxygen or sulfur atom; 
and an acid addition salt thereof. 

2. The compound of Claim 1, which is 3-(2-chlorophenyl)- 
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6-ethoxycarbonyl~5,7^dimethyl--2--(N-methylcarbaraoyloxy-- 
methyl ) -4 ( 3H ) -quinazolinone . 

3. The compound of Claim 1, which is 3-(2-chloro- 
phenyl )-2- (N-ethylcarbamoyloxymethyl ) -6-ethoxycarbonyl- 
5,7-dimethyl-4(3H)-quinazolinone. 

4. The compound of Claim 1, which is 3-(2-chloro- 
phenyl )-6-ethoxycarbony 1-5, 7-dimethyl-2-(N-propylcarbamoyl- 
oxymethyl }-4 ( 3H ) -quinazolinone . 

5. The compound of Claim 1, which is 3-(2-chloro- 
phenyl)-6-ethoxycarbonyl-5,7-dimethyl-2-(N-iscpropyl- 
carbamoyloxymethyl)-4(3H)-quinazolinone. 

6. The compound of Claim 1, which is 6-ethoxycarbo- 
nyl-3-(2-fluorophenyl)-5,7-dimethyl-2-(N-methylcarbamoyl- 
oxyme thyl) -4 (3H) -quinazolinone. 

7 # The compound of Claim 1, which is 6-ethoxycarbonyl 

3-(2-f luorophenyl )-5 ,7-dimethyl-2- (N-ethylcarbamoyloxymethyl 
4(3H)-quinazolinone. 

8, The compound of Claim 1, which is 6-ethoxy- 

carbonyl-5,7-dimethyl-3-(2-methylphenyl)-2~(N^methyl- 

carbamoyloxymethyl)-4(3H)-quinazolinone. 

g # The compound of Claim 1, which is 6-ethoxycarbonyl 

2- (N-ethylcarbamoyloxymethyl )-5 , 7-dimethyl-3- ( 2-methyl- 
phenyl ) -4 ( 3H ) -quinazolinon e . 

10. The compound of Claim 1, which is 3-(2-chloro- 
phenyl )-6-ethoxycarbonyl-2-(N- (2-hydroxy) ethylcarbamoylo- 
xymethyl)-5,7-dimethyl-4(3H)-quinazolinone. 

11. The compound of Claim 1, which is 3-(2-chloro- 
phenyl ) -6~ethoxycarbony l-2-(N- ( 2-methoxy ) -ethylcarbamoyl- 
oxymethyl) -5 , 7-dimethyl-4 ( 3H ) -quinazolinon e . 

12. The compound of Claim 1, which is 6-ethoxy- 
carbonyl-2- (N-isopropylcarbamoyloxymethyl ) -3- ( 2-methoxy- 
phenyl)-5,7-dimethyl-4(3H)-quinazolinone. 

13. A pharmaceutical composition suitable for the 
treatment of a hypotension composed of an effective 
amount of a compound selected from 4(3H)-quinazolinone 
compounds and their pharmaceutical^ acceptable diluent 
or carrier, said 4 (3H) -quinazolinone compounds being of 
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the following formula 



0056637 



wherein 

R x and R^, independently from each other, 

represent a lower alkyl group; 

R 2 represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di (lower )-alkylamino groups, 
a methyl enedioxy group, a trif luoromethyl group, a 
hydroxyl group, and a nitro group; 

R 4 represents a hydrogen atom or a lower alkyl 
group; 

R 5 represents a member selected from the group 
consisting of a hydrogen atom, lower alkyl groups, 
lower halogenoalkyl groups, lower alkenyl groups, (lower) 
alkoxy (lower )alkyl groups, hydroxy (lower) alkyl groups, 
(lower)alkylthio(lower)alkyl groups, (lower )alkylsulfinyl- 
(lower)alkyl groups, (lower )alkylsulfonyl (lower )alkyl 
groups, di (lower )alkylamino (lower )alkyl groups, a benzyl 
group, a phenethyl group, pyridyl( lower) alkyl groups, 
furfuryl groups, a phenyl group, and substituted phenyl 
groups substituted by a member selected from the group 
consisting of halogen atoms, lower alkyl groups, and 
lower alkoxy groups; and 

Z 1 and Z 2 , independently from each other, 
represent an oxygen or sulfur atom. 

14. A process for the production of a 4(3H)-quina- 

zolinone compound of formula (I) 



BNSOOCIO: <EP 0056637A1 I > 



0056637 




wherein 

R x and R^, independently from each other, 

represent a lower alkyl group; 

R 2 represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di (lower )alkylamino groups, 
a methyl en edioxy group, a trif luoromethyl group, a 
hydroxyl group, and a nitro group; 

R^ represants a hydrogen atom or a lower alkyl 

group; 

Rt- represents a member selected from the group 
consisting of a hydrogen atom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, (lower )- 
alkoxy (lower )alkyl groups, hydroxy (lower )alkyl groups, 
( lower )alkylthio( lower) alkyl groups, (lower)alkylsulf inyl- 
(lower)alkyl groups, (lower )alkylsulfonyl (lower )alkyl 
groups, di (lower )-alkylamino (lower )alkyl groups, a benzyl 
. group, a phenethyl group, pyridyK lower) alkyl groups, 
furfuryl groups, a phenyl group, and substituted phenyl 
groups substituted by a member selected from the group 
consisting of halogen atoms, lower alkyl groups, and lower 
alkoxy groups; and 

Z 1 and Z 2 , independently from each other, 
represent an oxygen or sulfur atom, and an acid addition 
salt thereof, which comprises 

(a) reacting a compound of the following formula 

(II), 
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wherein, R x , R 2 , R 3> Q and Z 1 are the same as 
defined above, 
with a compound of the following formula (III) 

R 5 NC=Z 2 

wherein, is as defined above excepting a 
hydrogen atom, and Z 2 is the same as defined 
above, 

to give a compound of general formula (I) in which R^ 
is a hydrogen atom; or * 

(b) reacting a compound of the following formula 
(II) 




(ID 



wherein, R^ R 2 , R^, Q and 2^^ are the same as 
defined above, 
with a compound of the following formula (IV), 

R 4 R 5 N-C-Y 

wherein R^, R 5 and Z 2 are the same as defined 
. above, and Y is a member selected from the 
group consisting of a halogen atom, alkoxy 
groups, aryloxy groups, alkylthio groups and 
arylthio groups; or 

(c) reacting a compound of the following formula 
(II), 
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R, 0 

2^ v (n) 



wherein ■R 1 , R 2 , Rj, Q and Z-j^ are the same as 
defined above, 
with a compound of the following formula (V) , 

Z 2 
Ci-C-Y 

wherein Z 2 and Y are the same as defined above, 
in the presence of a dehydrochlorinating agent, and then 
reacting the resulting product with ammonia or an amine 
of the following formula (VI) 

NHR 4 R 5 (VI) 
wherein and R^ are the same as defined above. 
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A process for the production of a M3H)-quina- 
zolinone compound of formula (i) 



R l 0 




z 2 

CH 2 -Z 1 -C-NR A R 5 



(I) 



wherein 



R-j^ and R^, independently from each other, 

represent a lower alkyl group; 

R 2 represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di (lower)alkylamino groups, 
a methylenedioxy group, a trifluoromethyl group, a 
hydroxyl group, and a nitro group; 

R 4 represents a hydrogen atom or a lower alkyl 
group; 

R 5 represents a member selected from the group 
consisting of a hydrogen atom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, (lower)- 
alkoxy(lower)alkyl groups, hydroxy (lower) alkyl groups, 
(lower)alkylthio( lower )alkyl groups, (lower ) alkyl sulfinyl- 
(lower)alkyl groups, (lower )alkylsulfonyl (lower )alkyl 
groups, di(lower)-alkylamino(lower)alkyl groups, a benzyl 
group, a phenethyl group, pyridyl (lower )alkyl groups, 
furfuryl groups, a phenyl group, and substituted phenyl 
groups substituted by a member selected from the group 
consisting of halogen atoms, lower alkyl groups, and lower 
alkoxy groups; and 

Z 1 and Z 2 , independently from each other, 
represent an oxygen or sulfur atom, and an acid addition 
salt thereof, which comprises 

(a) reacting a compound of the following formula 
(II), 
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W CH^Z-jH 

wherein, R^, R 3> Q and Z l are the same as 
defined above, 
with a compound of the following formula (III) 

R 5 NC=Z 2 

wherein, is as defined above excepting a 
hydrogen atom, and Z^ is the same as defined 
above, 

to give a compound of general formula (i) in which 
is a hydrogen atom; or 

(b) reacting a compound of the following formula 

(id 



(id 



R 3 / ^" CH 2 - Zl H 



wherein, R^, R 2 , R^i Q s^cL z ^ ar e the same as 
defined above, 
with a compound of the following formula (IV), 

R 4 R 5 N-C-Y 

wherein R^, R^ and Z^ ar e the same as defined 
above, and Y is a member selected from the 
group consisting of a halogen atom, alkoxy 
groups, aryloxy groups, alkylthio groups and 
arylthio groups; or 

(c) reacting a compound of the following formula 

(id, 
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(ii) 



wherein R lt R 2 , R^, Q and 2 1 are the same as 
defined above, 
with a compound of the following formula (V), 



Z 2 
Ci-C-Y 



wherein and Y are the same as defined above, 
in the presence of a dehydrochlorinating agent, and then 
reacting the resulting product with ammonia or an amine 
of the following formula (VI) 

NHR 4 R 5 ( VI ) 

wherein R 4 and R 5 are the same as defined above. 
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@ 4(3H)-quinazolinone derivatives, process for production thereof and pharmaceutical compositions comprising said 
compounds. 




ii 

-C-HR 



«. R 5 



© 4(3H)-quinazolinones of formula 

V 

wherein 

R, and R 3 , independently from each other, represent a 
lower alkyl group; 

R 2 represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted phenyl group 

R« represents a hydrogen atom or a lower alkyl group; 

R 5 represents a member selected from the group consist- 
ing of a hydrogen 8tom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, (lower)alkoxy- 
(lower)alkyl groups, hydroxy! lower) alkyl groups, flower) 
alkylthio(lower)alkyl groups, (lower)alkylsulfinyl(lowerl alkyl 
groups, {lower)alkylsulfonyl(lower)alkyl groups, di(lower)- 
alkylamino{lower)alkyl groups, a benzyl group, a phenethyl 



group, pyridyI{lower)atkyl groups, furfuryl groups, a phenyl 
group, and substituted phenyl groups. 

2, and Z 2 , independently from each other, represent an 
oxygen or sulfur atom; and an acid addition salts thereof, are 
useful as hypotensive agents. There is also disclosed a 
process for the production of these derivatives and phar- 
maceutical compositions comprising said compounds. 
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Title: 4(3H)-quinazolinone derivatives, process for 

production thereof, and pharmaceutical composi- 
tions comprising said compounds 

This invention relates to novel 4(3H)-quinazoli- 
none derivatives which are useful as hypotensive agents 
for the treatment of hypertensive dis eases * 

More specifically, this invention relates to 
4(3H)-quinazolinones of the formula 




z 2 <U 

n 



CH r Z r C-NR 4 R 5 



wherein 



and R^, independently from each other, 
represent a lower alkyl group; 
10 R 2 represents a lower . alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di( lower )-alkylamino groups, 
15 a methyl enedioxy group, a tr if luorom ethyl group, a 
hydroxyl group, and a nitro group; 

R4 represents a hydrogen atom or a lower alkyl 
group ; 

R5 represents a member selected from the group 
20 consisting of a hydrogen atom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, (lower )alkoxy- 
(lower)alkyl groups, hydroxy (lower) alkyl groups, (lower)- 
alkylthio(lower)alkyl groups., (lower)alkylsulfinyl(lower)- 
alkyl groups, (lower )alkylsulf onyl( lower ) alkyl groups, 
25 di(lower)alkylamino(lower)alkyl groups, a benzyl group, 
a phenethyl group, pyridyl( lower) alkyl groups, furfuryl 
groups, a phenyl group, and substituted phenyl groups 
substituted by a member selected from the group consisting 
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of halogen atoms, lower alkyl groups, and lower alkoxy 
groups; and 

and independently from each other, 
represent an oxygen or sulfur atom; 
and acid addition salts thereof. 
This invention also relates to a process for 
producing the above novel compounds and their use as 
hypotensive agents. 

U. S. Patent No. 4,276,295 described 6-alkoxy- 
carbonyl-5,7-dialkyl- or 7-alkoxycarbonyl-6,8-dialkyl- 
4(3H)-quinazolinone derivatives substituted with an 
aromatic moiety at the 3~position as vasodilators, 
hypotensive and anti-atherosclerotic agents. Subsequently, 
it was reported that 6-alkoxycarbonyl-5,7-dialkyl-2,4- 
(1H, 3H)-quinazolinedione derivatives bearing an aromatic 
moiety at the 3-position exhibit vasodilating, hypotensive, 
and antiatherosclerotic activities (U« S. Patent Applica- 
tion Serial No. 263,898). 

The present inventors have now found that the 
4(3H)-quinazolinone derivatives of formula (I) and the 
acid addition salts thereof which are not described in 
the literature can be easily synthesized, and have more 
potent hypotensive activity, better pharmacological 
profiles and lower toxicity as hypotensive agents, than 
the prior art compounds described above. It has also 
been found that the compounds of the present invention 
have a high degree of hypotensive activity both in 
anesthetized -rabbits by intravenous administration and 
in conscious spontaneously hypertensive rats in oral 
administration. The hypotensive activity of the compounds 
of the present invention is approximately at least ten 
to hundred times as potent as that of the 4(3H)-quinazoli- 
none and 2,4(1H, 3H)-quinazolinedione derivatives cited, 
above. Furthermore, the hypotensive effect of the 
compounds of the present invention is longer lasting 
than that of the compounds of the prior art described 
above. The compounds of the invention are thus highly 
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desirable as pharmaceutical agents for use in the treat- 
ment of hypertensive diseases. 

It is an object of this invention therefore to 
provide the novel 4(3H)-quinazolinone derivatives of 
5 formula (I) and the acid addition salts thereof. 

Another object of this invention is to provide 
a hypotensive agent comprising the compound of formula 
(I) as an active ingredient, which is useful for the 
treatment of hypertension and the like, 
10 Still another object of this invention is to 

provide a process for producing the compounds of formula 

(i). 

The above and other objects and advantages 
of this invention will become more apparent from the 
15 following description. 

The compounds of this invention are expressed 
by the following formula 




, In formula (I), and represent a lower 
20 alkyl group, preferably a C^-C^ alkyl group such as a 

methyl, ethyl and propyl group, and R 2 represents a lower 
alkoxycarbonyl group, preferably an alkoxycarbonyl group 
having a C^-C^ alkoxy group which may be linear or 
branched, such as a methoxy, ethoxy, propoxy, isopropoxy, 
25 n-butoxy or isobutoxy group. 

In formula (I), Q represents a phenyl group or 
a substituted phenyl group substituted by at least one 
member selected from the group consisting of halogen 
atoms such as chlorine, bromine and fluorine atom, lower ■ 
30 alkyl groups, preferably C^-C^ alkyl groups, as exem- 
plified in R^ and R^, lower alkoxy groups, preferably 
C 1~ C 4 alkox y groups, as exemplified in R 2 , di-lower-alkyl- 
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amino groups, preferably having C-j-C^ alkyl groups, as 
exemplified in and Ry a methylenedioxy group, a 
trifluoromethyl group, a hydroxyl group and a nitro group. 

In formula (I), R^ represents a hydrogen atom 
5 or a lower alkyl group, preferably a C^-C^ alkyl group as 
exemplified in R-^ and R^, R^ represents a member selected 
from the group consisting of a hydrogen atom, lower alkyl 
groups, preferably C^-Cy alkyl groups such as a methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, bert-butyl, 
10 amyl, isoamyl, hexyl, cyclohexyl or cyclohexylmethyl 

group, lower halogenoalkyl groups, preferably halogeno^- 
C^J-alkyl groups such as a f luoromethyl , 2-fluoro ethyl, 
3-f luoropropyl , 2-chloro ethyl, 3-chloropropyl or 3-bromo- 
ethyl group, lower alkenyl groups, preferably C^-Cg 
15 alkenyl groups such as an allyl, 2-butenyl, 3-hexenyl or 
cyclohexenyl group, lower alkoxy-lower alkyl groups, 
preferably (C^-C^alkoxyfC^C^alkyl groups, lower hydroxy- 
alkyl groups, preferably hydroxy (C^-C^) alkyl groups, lower 
alkyl thio-lower alkyl groups, preferably (C^-C^alkylthio- 
20 (C^C^) alkyl groups, lower alkylsulf inyl-lqwer alkyl 

groups, preferably (C^C^) alkylsulf inylCc^C^) alkyl groups, 
lower alkylsulf onyl-lower alkyl groups, preferably (C^-C^)- 
alkylsulf onyl(C 1 -C Zf )alkyl groups, di-lower-alkylamino-lower- 
alkyl groups, preferably di-(C 1 ~C 5 )alkylamino(C- L -C^) alkyl 
25 groups, a benzyl group, a phenethyl group, pyridyl-lower 
alkyl groups, preferably 2-, 3- or 4-pyridylmethyl groups, 
furfuryl groups such as 2-, 3- or 4-furfuryl group, a 
phenyl group and substituted phenyl groups substituted by 
a member selected from the group consisting of ' halogen 
30 atoms such as chlorine, bromine and fluorine atom, lower 
alkyl groups, preferably ^y~ C 2 alk y! g rou P s lower 
alkoxy groups, preferably (C 1 -C^)alkoxy groups. 

In formula (I), and Z 2 , independently from 
each other, represent- an oxygen atom or a sulfur atom. 
35 The above compounds of formula (i) and their 

acid addition salts can be prepared by any of the following 
processes: 
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(a) A compound of the general formula 



(ID 



wherein R lf R 2 , R^ f Q, and 1^ are the same as defined 
above, is reacted with a compound of the formula: 

R 5 NC=Z 2 (III) 

wherein R^ is as defined above excepting hydrogen and 

is the same as defined above to give a compound of general 

formula (I) wherein R^ is a hydrogen atom; or 

(b) a compound of formula (II) is reacted with 
a compound of the formula: 

I 2 

R 4 R 5 N-C-Y (IV) 

wherein R^, R^ f and Z 2 are as defined above, and Y is a 
halogen atom or an alkoxy, aryloxy, alkylthio or arylthio 
group; or 

(c) a compound of formula (II) is reacted in 
the presence of a dehydro chlorinating agent with a 
compound of the general formula: 

Cl-C-Y (V) 

wherein Z 2 and Y are as defined above, and then the 
resulting product is reacted with ammonia or an amine of 
the general formula: 

NHR 4 R 5 (VI) 

wherein R^ and R^ are as defined above. 

The compounds of the present invention can be 
prepared by any of the processes described above. The 
compounds prepared by the above processes are new, and 
in experiments using rats, rabbits, and dogs, they showed 
profound hypotensive activity both in vitro and in vivo . 
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Therefore, the compounds of this invention are useful for 
the treatment of hypertensive diseases. 

The starting material of formula (II) can be 
manufactured by the methods described in the specifica- 
5 tion of U. S. Patent No. 4,276,295. The compound of 

formula (II) wherein Z x is a sulfur atom can be preferably 
manufactured by treating a 2-bromomethyl compound with 
sodium thioacetate in dimethylformamide and then reacting 
the resulting product with ammonia. In most cases the 2- 

10 mercaptomethyl compound is sensitive to oxidation, and 
therefore it is preferred to proceed to the next step 
without isolation and purification of the mercaptomethyl 
compound. The processes for the manufacture of the com- 
pound of (II) can be summarized by the following reaction 

15 scheme wherein , R?, FU , and Q are as defined above. 




CH-X-SNa the compound of (II ) 

wherein is an oxygen 
atom 




the compound of (II ) 
wherein Z, is a sulfur 
atom 
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Examples of the compounds represented by formula 
(II) include 3-(2-chlorophenyl)-6-ethoxycarbonyl-2- 
hydroxymethyl-5,7-dimethyl-4(3H)-quinazolinone, 6-ethoxy- 
carbonyl-3-(2-fluorophenyl)-2-hydroxymethyl-5,7-dimethyl- 
5 4(3H)-quinazolinone, 3-(2-bromophenyl)-6-ethoxy-carbonyl- 
2-hydroxymethyl-5,7-dimethyl-4(3H)-quinazolinone , 6- 
ethoxycarbonyl-2-hydroxymethyl-5 ,7-dimethyl-3- ( 2-methyl- 
phenyl )-4(3H )-quinazolinone ,6-ethoxycarbonyl-3-( 2-(tri- 
fluoromethyl)phenyl)-2-hy±roxymethyl-5,7-dimethyl-4(3H)- 

10 quinazolinone, 6-ethoxycarbonyl-2-hydroxymethyl-5,7- 

dimethyl-3-( 2-nitrophenyl )-4(3H ) -quinazolinone , 6-ethoxy- 
carbonyl-2-hydroxymethyl-3- ( 2-methoxyphenyl )-5 ,7- 
dimethyl-4(3H)-quinazolinone, 3-(2-ethoxyphenyl)-6- 
ethoxycarbonyl-2-hydroxymethyl-5,7-dimethyl-4(3H)- 

15 quinazolinone, 6-ethoxycarbonyl-2-hydroxymethyl-5,7-di- 

m ethyl- 3- (2, 3-, 2,4-, 2,5-, or 2,6-dimethylphenyl)-4(3H)- 
quinazolinone, 3-(2,4-, 2,5-, or 2,6-dichlorophenyl)-6- 
ethoxycarbonyl-2-hydroxymethyl-5,7-dimethyl-4(3H)- 
quinazolinone, 6-ethoxycarbonyl-2-hydroxymethyl-3-(3 f 4- 

20 dimethoxyphenyl)-5,7-dimethyl-4(3H)-quinazolinone, 6- 
ethoxycarbonyl-2-hydroxymethyl-5 ,7-dimethyl-3- (3,4- 
methylenedioxyphenyl )-4(3H )-quinazolinone , 6-ethoxycarbonyl- 

2- hydroxymethyl-5 ,7-dimethyl-3- ( 3 , 4, 5-trimethoxyphenyl )- 
4(3H)-quinazolinone, 3-(2-chloro-5-methoxyphenyl)-6- 

25 ethoxycarbonyl-2-hydroxymethyl-5 , 7-dimethyl-4 ( 3H ) -quinazo- 
linone , 6-ethoxycarbonyl-2-hydroxymethyl-3- (4-methoxy-2- 
methylphenyl )-5 ,7-dimethyl-4( 3H ) -quinazolinone , 6- 
ethoxycarbonyl-3-(4-hydroxy-2-methylphenyl)-2-hydroxy- 
methyl-5,7-dimethyl-4(3H)-quinazolinone, 3-(3-chloro-2- 

30 methyl- or 4-chloro-2-methylphenyl)-6-ethoxycarbonyl~2- 
hy droxymethyl-5 , 7-dimethyl-4 ( 3H ) -quinazolinone , 3- ( 5- 
chloro-2-methoxyphenyl)-6-ethoxycarbonyl-2-hydroxymethyl- 
5 ,7-dimethyl-4(3H)-quinazolinone, 6-ethoxycarbonyl-2- 
hydroxymethyl-5,7-dimethyl-3-(2-, 3-, or 4-(dimethylamino)- 

35 phenyl)-4(3H)-quinazolinone, 3-(2-chlorophenyl)-2-hydroxy- 
methyl-5,7-dimethyl-6-propoxycarbonyl-4(3H)-quinazolinone, 

3- (2-chlorophenyl)-2-hydroxymethyl-6-isopropoxycarbonyl- 



BNSDOCIO: <6P 0OSSKV7A1 I > 



0056637 

- 8 - 

5 ,7-dimethyl-4(3H)-quinazolinone , 6^butoxycarbonyl-3-(2- 

chlorophenyl)-5,7-diniethyl-2-hydroxymethyl-^ (3H)-quinazoli- 

none, 3-(2-chlorophenyl)-2-hydroxymethyl-6-isobutoxycarbonyl- 
5,7-dimethyl-4 (3H)-quinazolinone, 3~(2-chlorophenyl )-6- 

5 ethoxycarbonyl-2-mercaptomethyl-5,7-dimethyl-4(3H)-quinazo- 
linone, 3-(2-bromophenyl)-6-ethoxycarbonyl~2-mercaptomethyl~ 
5,7-dimethyl-4(3H)-quinazolinone, 6-ethoxycarbonyl-2- 
mercaptomethyl-5 , 7 -dimethyl- 3- (2-methylphenyl )-A ( 3H )- 
quinazolinone, and 6-ethoxycarbonyl-2-mercaptoraethyl-5 ,7- 
10 dimethyl-3-(2- f 3-, and 4-nitrophenyl)-* (3K)-quinazo3 inona. 

In process (a), the compound of (II) may be 
reacted with the compound of (III) in an inert solvent or 
diluent, such as benzene, toluene, chlorobenzene, chloro- 
form, dioxane, tetrahydrofuran , ether, ethyl acetate, 
15 acetonitrile or pyridine. The compound (III) may be used 
in an amount of, say, 1 to 5 moles, preferably 1.2 to 2 
moles per mole of the compound (II). Preferably, the 
compound of formula (ill) is used in a molar excess. 
The reaction is preferably carried out at room temperature 

20 to about 150°C, especially about 50° - about 100°C. , 
and the reaction is usually completed in about 1 to 
about 5 hours at around 80°C, At room temperature a 
longer reaction time, for example about 5 to about 24 
hours, is preferred. A catalyst such as a tertiary amine 

25 (e. g. trim ethyl amine, tri ethyl amine, N-methylpiperidine, 
N-ethylpiperidine, dimethylaniline, pyridine or 4- 
dimethylaminopyridine) is preferably used. 

Examples of the compound ('III) include isocyanal e s 
such as methyl-, ethyl-, n-propyl-, isopropyl-, n-butyl-, 

30 isobutyl-, tertbutyl-, n-amyl-, isoamyl-, n-hexyl-, 

cyclohexyl-, cyclohexylmethyl-, 2-(methoxy )ethyl-, 2- 
(ethoxy) ethyl-, 3-(methoxy )propyl-, 3-(ethoxy )propyl-, . 
4-(raethoxy)butyl-., A- (ethoxy)butyl-, methyl thiome thy 1-, 
2^(methylthio)ethyl-, 3- (methylthio) propyl-, ethylthio- 

35 methyl-, 2-(ethylthio)ethyl-, 3-(ethylthio)propyl-, 
methyl sulf inylmethyl-, 2-(methylsulf inyl) ethyl-, 3- 
(methylsulfinyl)propyl-, ethylsulf inylmethyl-, 2- ( ethyl- 
sulf inyl) ethyl-, methylsulf onylmethyl-, 2-(methylsulf onyl)- 
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ethyl-, 3-(methylsulfonyl)propyl-, ethylsulf onylmethyl- , 
2-(ethylsulfonyl)ethyl- f 2-(dimethylamino)ethyl-, 2- 
(diethylamino) ethyl-, 3-(dimethylamino)propyl- > 3- 
(diethylamino)propyl-, 4-(dimethylamino)butyl-, 4- 
5 (diethylamino)butyl-, phenyl-, o-, m- and p-tolyl-, o-, 
m- and p-chlorophenyl-, o-, m- and p-methoxyphenyl-, 
benzyl-, phenethyl-, 2-, 3- and 4-pyridyl-, 2-, 3- and 
4-pyridylmethyl-isocyanates. Isothiocyanates such as 
methyl-, ethyl-, n-propyl- and isopropyl-isothiocyanates 
10 can also be included in the examples of the compound of 
(III). 

In place of the isocyanate (ill), a compound 
which can be converted to the isocyanate of formula (III) 
under the reaction conditions can also be used, and if 
15 necessary a catalyst to generate the isocyanate in situ 
may be used. For example, an acyl azide of the formula 

R 5 CON 3 

wherein is as defined above excepting a hydrogen atom, 
or an S-alkyl thiocarbamate of the formula: 

0 

20 R 5 NHC-S-alkyl 

wherein R 5 is as defined above excepting a hydrogen atom, 
and the term "alkyl" means a lower alkyl group such as a 
methyl or ethyl group, may be heated to give the corres- 
ponding isocyanate. S-alkyl thiocarbamates may also be 

25 used in the presence of a trialkylamine and a heavy metal 
salt such as silver nitrate. 

Accordingly, in the invention, the reaction of 
the compound of formula (II) with the compound of formula 
(III) also includes the reaction of the compound (II) 

30 with a compound capable of being converted to the compound 
of formula (III) under the reaction conditions. Process (a) 
can only be used to make compounds of formula (I) in which 
R^ is a hydrogen atom, and R^ is not a hydrogen atom. 

In process (b), the compound of (II) may be 
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reacted with the compound of (IV) in an inert solvent 
or diluent, such as benzene, toluene, chlorobenzene , 
chloroform, dioxane, tetrahydrofuran, acetonitrile, 
dimethylf ormamide or pyridine. The compound (IV) may 
be used in an amount of, for example, 1 to 5 moles, 
preferably 1.2 to 2 moles per mole of the compound (II). 
Preferably, the compound (IV) is used in a molar excess. 
The reaction is preferably carried out at about 50° to 
about 150°C, especially about 50° - about 100°C, the 
reaction is usually completed in about 1 to about 5 hours. 
A catalyst such as N-methylpiperidine, N-ethylpiperidine, 
dimethylaniline, pyridine or 4-dimethylaminopyridine is 
preferably used. 

Examples of the compound of (IV) include N,N- 
dimethylcarbamoyl chloride, N,N-diethylcarbamoyl chloride, 
N,N-dipropylcarbamoyl chloride, N,N-diisopropylcarbamoyl 
chloride, N-butyl-N-methylcarbamoyl chloride, N-butyl-N- 
ethylcarbamoyl chloride, N-methyl-N-propylcarbamoyl 
chloride, N-ethyl-N-methylcarbamoyl chloride, N-methyl- 
N-^ 2- (methoxy) ethyl) -carbamoyl chloride, N-methyl-N- 
( 2- (ethoxy) ethyl) carbamoyl chloride, N-methyl-N- (methyl - 
thiomethyl) carbamoyl chloride, N-m e thy l-N-(ethylthio ethyl )- 
carbamoyl chloride, N-methyl-N-( 2- (dimethylamino) ethyl- 
carbamoyl chloride, N-methyl-N-phenylcarbamoyl chloride, 
N-(o~, m- and p-chlorophenyl)-N-methylcarbamoyl chloride, 
N-(o-, m- and p-methoxyphenyl)~N-methylcarbamoyl chloride, 
N-benzyl-N-methylcarbamoyl chloride, N-methyl-N-(2-, 3- 
and 4-pyr idyl) carbamoyl chloride, N-methyl-N-(2- , 3- and 
4-pyridylmethyl) carbamoyl chloride, N,N-dimethylthiocarba- 
moyl chloride and N t N-diethylthiocarbamoyl chloride, and 
the bromides corresponding to the chlorides described 
above. Phenyl N-substituted carbamate such as phenyl 
N-methyl carbamate, phenyl N-ethylcarbamate , phenyl N- 
isopropylcarbamate and phenyl N,N-dimethylcarbamate, and 
alkyl N-substituted thiolcarbamate such as ethyl N- 
methylthiolcarbamate, ethyl N-ethylthiolcarbamate and 
ethyl N-propyl thiolcarbamate, can also be used as the 
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compound of (IV). In this case, the reaction can be 
carried out without solvent, simply by heating an equi- 
molar mixture of the compound (II) and (IV) at about 
100° to about 150°C 
5 In process (c), the compound of (II) may be 

reacted with the compound of (V) in an inert solvent, 
such as benzene, toluene, chloroform, dichloroethane, 
dioxane, tetrahydrofuran, ether, ethyl acetate, dimethyl- 
formamide, acetonitrile or pyridine, or mixtures thereof. 
10 The compound (V) may be used in an amount of, for example, 
1.1 to 2 moles per mole of the compound (II). Preferably, 
it is used in a molar excess. To the reaction mixture, 
a dehydro chlorinating agent such as a tertiary amine, 
e.g. diethylamine, N-methylpiperidine, dimethylaniline or 
15 pyridine, is preferably added. Examples of the compound 
of (V) include phosgene, thiophosgene, phenyl chloro- 
formate, p-chlorophenyl chloroformate, ethyl chlorof ormate , 
ethyl chlorothiof ormate and phenyl chlorothiof ormate. The 
reaction is preferably carried out at about -20° to about 
20 100°C. , especially about -10° to about 50°C. The reaction 
time is, for example, about 1 to 30 hours. At around 0°C. , 
about 5 to about 24 hours is preferred. The resulting 
product of the above reaction (the compound of formula 
(VII) depicted in the reaction scheme given hereinbelow) 
25 is then reacted with ammonia or an amine of formula (VI ). 
When the compound of (V) is phosgene or 
thiophosgene, the intermediate compound of (VII ) is 
preferably reacted with ammonia or an amine of (VI) in 
one-pot reaction without isolating the compound of (VII). 
In this case, as shown in the reaction scheme below, 2 
moles of hydrochloric acid per mole of the compound of 
(II) is generated. Hence, it is preferably to- use at 
least 2 moles of the dehydrochlorinating agent in the 
overall process. 

35 ^e 11 th e compound of (V) is other than phosgene 

or thiophosgene, it is preferred to carry out the process 
through two independent steps, namely the reaction of the 



30 
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compound (II) with the compound (V) and the reaction of 
the intermediate compound (VII) with the amine of (Vl) 3 
The intermediate compound (VII ) is isolated and purified, 
if necessary, and then reacted with an excess, for example, 
1.5-5 moles per mole of the compound of (VII ) of 
ammonia or an amine of (VI ) in a solvent or diluent, such 
as methanol, ethanol or propanol. The reaction can be 
carried out at room temperature to about 100°C, and 
ends, in about 1 to about 24 hours, for example, depending 
on the reaction temperature. 

Examples of the amine of (VI) include ammonia, 
methyl-, ethyl-, n-propyl-, isopropyl-, n-butyl-, isobutyl-, 
tert-butyl-, n-amyl-, isoamyl-, n-hexyl-, dimethyl-, 
diethyl- and dipropyl-amine; and l-amino-2-hydroxy ethane, 

1- amino-3-hydroxypropane, l-amino-4-hydroxybutane , 1- 
amino-2-methoxyethane, l-araino-2-ethoxyethane, 1-amino- 
3-methoxypropane, l-amino-3-ethoxypropane, 1- amino- 4- 
methaaxybutane, l-amino-4-ethoxybutane, methylthiomethyl- 
amine, l-amino-2-methylthio ) ethane , l-amino-3- (methyl- 
thio)propane, ethyl thiomethylamine, l-amino-2- (ethylthio)- 
ethane , l-amino-3- ( ethylthio )propane , methylfulf inyl- 
methylamine, l-amino-2- (methylfulfinyl) ethane, 1-amino- 

2- ( ethylsulf onyl ) ethane , l-amino-2- (dimethylamino ) ethane , 
l-amino-2- (diethylamino ) ethane , l-amino-3- (dimethylamino ) - 
propane, l-amino-3- (diethyl amino )propane, l-amino-4- 

( dimethylamino )butane , l-amino-4- (diethylamino )butane , 
benzylamine, phenethylamine, 2-, 3- and 4-pyridylmethyl~ 
amine . 

The above processes a) - c) can be represented 



by the following reaction scheme wherein R-^, FL,, R^, R^, 
R^, Q, Z lf Z 2 and Y are as defined hereinbefore. 
Process a) „ 




(II) compound of (I) wherein 

R 4 =H 
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Process b) 
h 



R-, 0 



Q 



- 13 - 



Z 2 

II ^ 



R 4 R 5 N-C-Y 



?1 0 



R 



CP^-Zj-H 



R 




(ID 



l^^^CH 2 -Z 1 -C-NR z ,R 5 
(I) 



Process c) 



1 0 




J Z 2 + HC1 

N ' CH 2~ 2 1~ C_Y 
(VII) 



NHR A R 5 



R„ 




Z~ + HY 

ii ^ 

CI^-Z-j-C-NR^R,- 



(I) 



The product can be separated and purified by 
conventional methods as described hereinafter. If desired, 
the compound of formula (I) can be converted to its acid 
addition salt, preferably its pharmaceutically acceptable 
acid addition salt by conventional procedures. Examples 
of acids that can be used to form such a salt include 
inorganic acids such as hydrochloric acid, sulfuric acid 
and hydrobromic acid, and organic acids such as oxalic 
acid, maleic acid, malic acid and tartaric acid. 



According to this invention, there is prov^cte§^^ 
a hypotensive agent useful for the treatment of diseases 
caused by hypertension and the like, which comprises 
an effective amount of the 4(3H)-quinazolinone of formula 
5 (I) or its pharmaceutically acceptable acid addition 

salt, and a pharmaceutically acceptable liquid or solid 
diluent or carrier. 

Examples of such pharmaceutically acceptable 
liquid or solid diluents or carriers include solid 
10 carriers such as sodium chloride, glucose, lactose, starch, 
sucrose, magnesium stearate, cetyl alcohol, cacao butter 
and spermaceti; and liquid carriers such as distilled 
water, isotonic sodium chloride solution, Ringer's solu- 
tion, Locke's solution, polyethylene glycol, propylene 
15 glycol, ethyl alcohol, glycerol and vegetable oils. 

The hypotensive agents of this invention may be 
in various formulations such as powders, granules, 
particles, tablets, capsules, troches, suspensions and 
solutions . 

20 The dosage of the hypotensive agent of this 

invention is about 0.05 to about 10 mg/kg/day although 
it can be properly changed depending upon the type and 
extent of the patient's condition, the method of 
administration , etc . 

25 The amount of the compound of formula (I) or 

its pharmaceutically acceptable acid addition salt to be 
included in the hypotensive agent of this invention can 
be properly changed according to the formulation of the 
hypotensive agent, the method of administration, etc. 

30 For example, it is about 1 to about 80# by weight based 
on the weight of the hypotensive agent. 

Tests for pharmacological effects and for 
acute toxicity of several examples of the compounds of 
this invention are shown below under the headline IT Test 

35 for biological effect" and "Test for acute toxicity". 

The following Examples illustrate the produc- 
tion of the compounds of this invention. 
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Example 1 

Methyl isocyanate (40 mg) was added to a solu- 
tion of 232 mg of 3-(2-chlorophenyl)-6-ethoxycarbonyl-2- 
hydroxymethyl-5,7-dimethyl-4(3H)-quinazolinone in 10 ml 
of ethyl acetate. After addition of a few drops of 
triethylamine, the reaction mixture was stirred at room 
temperature overnight. The solvent was then evaporated 
off and the residue was recrystallized from ethanol-n- 
hexane to give 160 mg (yield, bO.2%) of 3-(2-chlorophenyl)- 
6-ethoxycarbonyl-5,7-dimethyl-2-(N-methylcarbamoyloxymethyl)- 
4(3H)-quinazolinone melting at 183 - 184°C. MS m/e, 443 
(M + ), 396 351. NMR (ppm, in CDC1 3 ); 1.40 (3H, t), 2.42 
(3H, s), 2.69 (3H, s), 2.71 (3H, d), 4.43 (2H, q), 4.70 
(3H, d), 7.35 - 7.75 (5H, m). 
Example 2 

Isopropyl isocyanate (52 mg) was added to a 
solution of 230 mg of 3-(2-chlorophenyl)-6-ethoxycarbonyl- 
2-hydroxymethyl-5,7-dimethyl-4(3H)-quinazolinone in 10 ml 
of pyridine. The reaction mixture was stirred at 70°C. 
for 3 hours and then concentrated under reduced pressure. 
The residue was recrystallized from diethyl ether-cyclo- 
hexane to give 152 mg (yield, 55.890 of 3-(2-chlorophenyl)- 

6-ethoxycarbonyl-5,7-dimethyl-2-(N-isopropylcarbamoyloxy- 
methyl)-4(3H)-quinazolinone melting at 134.5 - 135. 5°C, 
Example 3 

N,N-Dimethyicarbamoyi chloride (200 mg) was 
added to a solution of 150 mg of 3-(2-chlorophenyl)-6- 

ethoxycarbonyl-2-hydroxymethyl-5 ,7-dimethyl-4 (3H)-quinazoli- 
none in 50 ml of pyridine. The reaction mixture was 
stirred at 80°C for 3 hours, and the solvent was then 
distilled off under reduced pressure. The residue was 
extracted with diethyl ether, and the ether extract was 
washed successively with 1% aqueous hydrochloric acid and 
water, and dried over anhydrous sodium sulfate. The ether 
was evaporated off, and the residue was taken up with 
ethanyl containing 5% hydrochloric acid and concentrated 
to dryness. The residue was recrystallized from ethanol-n- 
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hexane to give 77 mg (yield, 43. 0#) of 3-(2-chlorophenyl)- 
2-(N,N-dimethylcarbamoyloxymethyl)"-6-ethoxy-carbonyl-5,7- 
dimethyl-4(3H)-quinazolinone hydrochloride melting at 
113 - 115° (decomp.). MS m/e, 457 (M + ), 422, 412, 385. 
NMR (ppm, in CDC1 3 ), 1.40 (3H, t), 2.42 (3H, s), 2.77 
(3H, s), 2.92 (6H, s), 4.43 (2H, q), 4.72 (2H, s), 
7.25 - 7.55 (5H, m). 
Example 4 

Phenyl chloroformate (470 mg) was added to a 
solution of 420 mg of 6-ethoxycarbonyl-2-hydroxymethyl- 
5 , 7-dimethyl-3-( 2- ( tr if luoromethyl )phenyl) -4 ( 3H ) -quinazoli- 
norie in 5 ml of pyridine. The reaction mixture was 
stirred at 80°C for 3 hours, and the solvent was then 
evaporated off in vacuo . The residue was taken up with 
ethyl acetate, and the solution was washed successively 
with IN aqueous hydrochloric acid and water, and dried 
over anhydrous sodium sulfate. The ethyl acetate was 
evaporated off to give 400 mg of crude 6-ethoxycarbonyl- 
5 , 7-dimethyl-2- (phenoxycarbonyloxymethyl )-3-( 2- (tr if luoro- 
methyl )phenyl) -4 (3H ) -quinazolinone . 

The product (400 mg) described above was dissolve 
in 20 ml of ethanol. To this solution, 5 ml of cone, 
aqueous ammonia was added, and the reaction mixture was 
stirred at 50°C for 5 hours and concentrated. The concent- 
rate was diluted with water and extracted with ethyl 
acetate. The ethyl acetate extract was dried over anhydrou 
sodium sulfate and concentrated. The residue was recrystal 
lized from ethanol-n-hexane to give 175 mg (yield, 37.896) 
of 2-carbamoyloxymethyl-6-ethoxycarbonyl-5 ,7-dimethyl-3-""~ 
(2- (trif luoromethyl )phenyl)-4(3H)-quinazolinone melting 
at 158 - 159°C . 
Example 5 

A portion (360 mg) of 3-(2-chlorophenyl)-6- 
ethoxycarbonyl-5 ,7-dimethyl-2- (phenoxycarhonyloxymethyl ) - 
4 (3H) -quinazolinone prepared in a similar manner to 
Example 4 was dissolved in 10 ml of ethanol. To this 
solution, 1 g of N,N-dim ethyl ethylenediamine was added. 
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The reaction mixture was heated at 80°C for 6 hours and 
then concentrated under reduced pressure. The residue 
was taken up with ether, and the ether extract was 
washed successively with 10% aqueous hydrochloric acid 
5 and water, dried over anhydrous sodium sulfate and 

concentrated. The resulting residue was chromatographed 
on silica gel with 5% ethanol in chloroform as an eluent 
to give an oily product. The oil was dissolved in ether, 
and to this solution 50 mg of oxalic acid was added. The 
10 resulting precipitate was filtered off and recrystallized 
from ethanol-ether to give 130 mg (yield, 31%) of 6- 

ethoxycarbonyl-5,7-dimethyl-3-(2-chlorophenyl)-2-(2- 
(N ,N-dimethylamino ) ethyl carbamoyl oxym ethyl) -6-ethoxycarbonyl- 
5,7-dimethyl-4(3H)-quinazolinonemonooxalate melting at 
15 158 - 159°C 

Example 6 

A mixture consisting of 200 mg of 3-(2,6-di- 
chlorophenyl )-6-ethoxycarbonyl-2-hydroxymethyl-5 ,7- 
dimethyl-4(3H)-quinazolihone, 100 mg of isopropyl isocyanate, 

20 and 3 ml of pyridine was heated at 70°C for 3 hours. After ' 
evaporating off the pyridine at reduced pressure, the 
residue was taken up with ethyl acetate. The ethyl 
acetate solution was then washed with water, dried over 
anhydrous sodium sulfate and concentrated. The residue 

25 was dissolved in 5 ml of ethanol containing 10% hydrochloric 
acid, and the solvent was evaporated off. The residue 
was recrystallized from ethanol-ether to give 3-(2,6- 

dichlorophenyl)-6-ethoxycarbonyl-2-(N-iso P ropylcarbamoyl- 
oxymethyl ) -5 ,7-dimethyl-4 ( 3H )-quinazolinone monohydro- 

30 chloride melting at 136 - 138 (decomp. ). The yield was 
140 mg (54%). MS m/e, 505 (M + ), 462, 460, 420, 385. 
NMR (ppm, in CDC1 3 ), 1.14 (6H, d), 1.40 (3H, t), 2.43 
(3H, s), 2.78 (3H, s), 3.70 (1H, m), 4.44 (2H, q), 4 71 
(2H, s), 7.35 - 7.55 (4H, m). 

35 Example 7 

A mixture consisting of 193 mg of 3-(2-chloro- 
phenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-2-hydroxymethyl- 
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4(3H)-quinazolinone, 0.3 ml of methyl isothiocyanate, 
10 mg of 4-dimethylaminopyridine, and 10 ml of anhydrous 
pyridine was heated under reflux for 20 hours. After 
cooling, the solvent was evaporated off in vacuo . The 
residue was taken up with chloroform, and the chloroform 
extract was washed successively with 10# aqueous hydro- 
chloric acid, saturated aqueous sodium hydrogencarbonate, 
and water. After drying over anhydrous sodium sulfate, 
the solvent was evaporated off. The residue was chro- 
matographed on silica gel using benzene-chloroform 
mixture (v/v, 6:4) as an eluent to give 90 mg (yield, 
39.190 of 3-(2-chlorophenyl)-6-ethoxycarbonyl-5,7- 
dimethyl-2- (N-methylthio carbarn oyloxym ethyl )-4 ( 3H )- 
quinazolinone melting at 164 - 165°C (recrystallized from 
methanol-n-hexane) . 
Example 8 

In a similar manner to Example 7, 3-(2-chloro- 
phenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-2-hydroxymethyl- 
4 (3H) -quinazolinone was reacted with ethyl isothiocyanate 
and the reaction mixture was similarly worked up. The 
crude product was chromatographed on silica gel and the 
residue obtained from the eluate was treated with ethanol 
containing hydrochloric acid and recrystallized from 
ethanol-ether to give 3-(2-chlorophenyl)-6-ethoxycarbonyl- 
2- (N-ethylthiocarbamoyloxyiiiethyl)-5,7-dimethyl-4(3H)- 
quinazolinone hydrochloride melting at 156 - 159°C. (deco: 
Examples 9-45 

In a similar manner to Example 1-7, the 
following compounds of formula (l a ) wherein R is a sub- 
stituent or substituents on the 3-phenyl group were 
obtained in a yield of 40 - 80% as shown in Table I. 

CH, 0 

3 ^ CH 2 OC-NR 4 R 5 




Compound of formula (la) 



No. R 

9 2-C1 

10 ■ 

11 

12 " 

13 " 

14 " 

15 " 

16 « 
17 



H 



R/ 



H 



ii 
ii 
ii 
ii 



18 2-F 

19 2-Br 

20 2-CH^O 

21 3-CH 3 0 

22 4-CH 3 0 

23 2-CH, 



24 2-C 0 H R » 

2 D 

25 2,6- 
(CH 3 ) 2 

26 . 2-CH,, i 

4-(2H 5 ) 2 n 

27 2-CF 3 i 

28 2-NO„ ' 



n-C^ 



" CH 2 CH= 
CH 2 

" n ~ c 4 H 9 
- i"C A H 9 
" t-C 4 H g 

" n - C 5 H ll 
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Table I 



Melting point (°C) 

108-110 : hydrochloride : 
168-172 (decomp.) 

hydrochloride: 144-146 
(decomp. ) 

hydrochloride: 139-141 
(decomp. ) 



» CH 



3 

Up, 

II 
tl 

CH^ 
CH 3 
i-C 3 H ? 

II 



hydrochloride: 
(decomp. ) 

hydrochloride: 
(decomp. ) 

hydrochloride: 
(decomp. ) 

hydrochloride: 
(decomp. ) 

hydrochloride: 
(decomp. ) 

hydrochloride: 
(decomp.) 

hydrochloride: 

1*6.5 - 147.5 

169 - 170.5 

hydrochloride: 
(decomp. ) 

hydrochloride: 
(decomp. ) 

hydrochloride: 
(decomp. ) 

hydrochloride: 
(decomp. ) 



126-129 
157-159 
157-159 
115-118 
120-122 
168-172 

145- 147 

132-134 
136-138 

146- 148 
118-122 



i-C 3 H ? 140 - 141 
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Recryst. 
Solvent 

ethanol/hexane 
(ethanol/ether) 

ethanol/ether 



ether 
ethanol/ether 



ethanol 



dihydrochloride: 144-147 
(decomp.) 

99 - 100 
108 



ethanol/ether 



ethanol/n- 
he^ane 



■RNSnonirv /CO nAccnm i ^ 
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Table I continued 
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CH 3 . 127-128 



ethanol/n- 
hexane 



226-227 



ethanol 



CH 2 CH 2 - hydrochloride: 139-141 
0H ^ c (decomp.) 

CHpCHp- hydrochloride: 121.5- 
QC ^^ * 123 (decomp. ) 

CH 2 CH 2 - hydrochloride: 147-150 
q-j~ (decomp.) 

CH 2 CH 2~ h y drochloride: 114-116 
<,£ H (decomp. ) 



ethanol/ether 



'&5 
Ci 



X) 



hydrochloride : 147. 5- 
150 (decomp. ) 



CH 2 C 6 H 5 hydrochloride: 130-132 
p (decomp. ) 

dihydrochloride : 164- 
167 (decomp. ) 



CH 2 - 



0 



CH.-t^n dihydrochloride: 141- 

* U^lJ 143 (decorap. ) 

CH p -f^ dihydrochloride: 160- 

* 1^161.5 (decomp.) 

» 161-162 

cyclo- hydrochloride: 142-144 
hexyl 144 (decomp. ) 

CH 2 CH 2 - hydrochloride: 135-137 

S0 2 C 2 H 5 (deC ° mp - ) 

i-C 3 H ? hydrochloride: 131-133 
(decomp. ) 

" hydrochloride : 142-144 
(decomp, ) 

" hydrochloride: 159-161 
(decomp. ) 



ethanol 



ethanol/ether 



ether 

ethanol/ether 
ethanol/ether 
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Example 46 

Sodium -thioacetate (235 mg) was added to an ice- 
cooled, stirred solution of 1 g of 2-bromomethyl-3-(2- 
chlorophenyl)-6-ethoxycarbonyl-5 t 7-dimethyl-4(3H)- 
5 quinazolinone in 4 ml of dimethylf ormamide . After 

stirring for an additional 30 minutes, the mixture was 
poured into ice-water. The resulting precipitate was 
filtered off, washed with water, and dried in vacuo . 
The crude product was chromatographed on a column of 
10 silica gel using 5% ethyl acetate in benzene as an eluent 
to give 619 mg (yield, 62 . 596) of 2-(acetylmercaptomethyl)- 
3-(2-chlorophenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-4 (3H )- 
quinazolinone melting at 103-105°C (recrystallized from 
methanol ) . 

15 A Portion (222 mg) of the above product was 

dissolved in 2 ml of methanol saturated with ammonia with 
ice-cooling under a nitrogen atmosphere. After stirring 
for 15 minutes, the solvent was then evaporated off. The 
residue was dried in vacuo and taken, up with 10 ml of 

20 benzene. To this solution, 0.5 ml of methyl isocyanate 
was added, and the reaction mixture was then stirred 
at room temperature for 30 minutes under a nitrogen 
atmosphere and concentrated. The residue was chromato- 
graphed on silica gel to give 176 mg of an oily product. 

25 The oil was dissolved in absolute ether, and dry hydrogen 
chloride was introduced into the ethereal solution with 
ice cooling. The resulting precipitate was filtered off 
and dried to give 175 mg (yield, 70.796) of 3~(2-chloro- 
phenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-2- (N-methylcarba- 

30 moylmercaptomethyl)-4(3H)-quinazolinone hydro chloride- 
melting at 113-120°C. MS m/e, 459, 424, 414, 367, 335 
(base ion peak). NMR (p pm , in CDC1 ), 1.41 (3H,'t) 
2.42 (3H, s), 2.77 (3H, s), 2.86 (3H, s) f 3.88 (2H, d) 
4.41 (2H, q), 6.00 (1H, b), 7.3-7.7 (5H, m). ' 

35 Tests for biological effer.t. 

a) Hypotensive effect on anesthetized dogs 
Groups of three to four normotensive dogs 
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anesthetized with pentobarbital sodium were used in the 
experiments. The test compounds were dissolved in a 
minimum 'amount of ethanol, and the solutions were 
administered intravenously in the vein cannulated with 
5 a polyethylene tube. The mean blood pressures in the 

carotid artery were recorded using a pressure transducer 
and a recorder. The dose and reduction of blood pressure 
are tabulated in Table II. The hypotensive effect in 
Table II are a mean value obtained from at least three to 
10 four experiments. 

Table II 



Test compound 


Hypotensive Effect ^ (mmHg) 


No. 


dose -i n 
(Mg/kg) 1 *° 


3.0 


10 


30 


100 


1 


3 


6 


22 


43 


51 


2 


24 


48 


NT 


NT 


NT 


3 


0 


0 


1 . 


6 


20 




22 


42 . 


NT 


NT 


NT 


j. 


10 


25 


NT 


NT 


NT 


12 


10 


25 


NT 


NT 


NT 


14 


8 


10 


25 


NT 


NT 


18 


5 


10 


28 


NT 


NT 


19 


20 


35 


NT 


NT 


NT 


23 


8 


25 


NT 


NT 


NT 


27 


0 


0 


8 


18 


25 


28 


0 


6 


9 


25 


NT 



NT=not tested 



As shown in the Table II, the compound of the 
present invention exhibited a highly potent and dose- 
dependent hypotensive effect in anesthetized dogs. 

Under the same conditions described above, 
papaverine, the compound described in U. S. Patent 
No. 4,276,295 (e.g., >(2-chlorophenyl)-6-ethoxycarbonyl- 
2,5,7-trimethyl-4(3H)-quinazolinone and 6-ethoxycarbonyl- 



10 
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3-( 2- ( trif luoromethyl )phenyl) -2 , 5 ,7-trime thyl-4 ( 3H ) - 
quinazolinone) , and the compound described in U. S. 
Patent Application Serial No. 263,898 (e. g., 3-(2- 

chlorophenyl )-6-ethoxycarbonyl-5 ,7-dimethyl-l-( 2- (N ,N- 
diethylamino ) ethyl) -2 , 4 (1H , 3H ) -quinazolinedione and ' 

6-ethoxycarbonyl-3-(2-(trifluoromethyl)phenyl)-5,7- 
dime thyl-l-( 2- (N ,N-di ethylamino ) ethyl) -2 , 4 ( IB , 3H ) -quina- 
zolinedione) did not exhibit a hypotensive effect in a 
dose under 100 ng/kg, 

b) Hypotensive effe ct on conscious spontaneous! y 
hypertensive rate 

The test compounds were orally administered to 
groups of four to five of male spontaneously hypertensive 
rats (Wister Kyoto origin) weighing about 300 g and aged 
15 15 to 20 weeks. The systolic blood pressure was measured 
by the tail-cuff method using a plethysmograph. 

The compound of the invention produced a dose- 
dependent and long lasting hypotensive effect. The most 
pronounced effect was observed 4 to 6 hours after drug 
20 administration. The pD 30 (dose which decreases systoli- 
blood pressure by 30 mmHg) was calculated as 2.8, 0 35 
and 0.42 mg/kg for the compound No. 1, the compound' 
No. 9, and the compound No. 2, respectively. 
Test for acute toxicity 
25 A suspension of a test compound in 0.5% CMC 

aqueous solution containing Tween 80 was orally adminis- 
tered to rats, and during 8 days the number of dead rats 
was counted. The results are shown below. 
Test compound No. Dose (mg/kg) number of AmA 

. numper 0 1 test rats 

1 1200 " 2/6 

1 1715 3/6 

1 2450 3/6 

1 3500 3/ 6 

1 5000 5/6 
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The LDc^ of the compound No, 1 of the present 
invention was calculated as 2500 mg/kg. Thus, the 
toxicity of the compound of No, 1 and others of the 
present invention is very low. 
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WHAT IS' CLAIMED IS: 

1. A 4(3H)-quinazolinone compounds of the formula 

(I) 




Q 



rJ CH 2~ Z 1~ C ~ NR 4 R 5 



Z 2 



(I) 



wherein 



R-^ and R^, independently from each other, 

represent a lower alkyl group; 

Rg represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di (lower )-alkylamino groups, 
a methyl enedioxy group, a trifluoromethyl group, a 
hydroxy 1 group, and a n it ro group; 

R^ represents a hydrogen atom or a lower alkyl 

group; 

R 5 represents a member selected from the group 
consisting of a hydrogen atom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, (lower) alkoxy- 
(lower)alkyl groups, hydroxy (lower) alkyl groups, (lower) 
alkylthio(lower)alkyl groups, (lower) alkyl sulf inyl (lower )- 
alkyl groups, (lower)alkylsulfonyl(lower)alkyl groups, 
di (lower )alkylamino (lower )alkyl groups, a benzyl group, 
a phen ethyl group, pyridyl (lower )aikyl groups, furfuryl 
groups, a phenyl group, and substituted phenyl groups 
substituted by a member selected from the group consisting 
of halogen atoms, lower alkyl groups, and lower alkoxy 
groups; and 

Z 1 and 2 2 , independently from each other, 
represent an oxygen or sulfur atom; 
and an acid addition salt thereof. 

2. The compound of'Claim 1, which is 3-(2-chlorophenyl). 
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6-ethoxycarbonyl-5,7-dimethyl-2-(N-methylcarbamoyloxy- 
methyl ) -4 ( 3H ) -quinazolinone . 

3. The compound of Claim 1, which is 3-(2-chloro- 
phenyl)-2-(N-ethylcarbamoyloxymethyl)-6-ethoxycarbonyl- 

5,7-dimethyl-4(3H)-quinazolinone. 

4. The compound of Claim 1, which is 3-(2-chloro- 
phenyl)-6-ethoxycarbonyl-5,7-dimethyl-2-(N-propylcarbamoyl- 

oxymethyl )-4 ( 3H ) -quinazolinone . 

5. The compound of Claim 1, which is 3-(2-chloro- 
phenyl)-6-ethoxycarbonyl-5 ,7-dimethyl-2- (N-isopropyl- 
carbamoyloxymethyl )-4 (3H ) -quinazolinone . 

6. The compound of Claim 1, which is 6-ethoxycarbo- 
nyl-3-(2-fluorophenyl)-5,7-dimethyl-2-(N-methyl carbamoyl- 
oxymethyl ) -4 ( 3H ) -quinazolinon e . 

7. The compound of Claim 1, which is 6-ethoxycarbony: 
3-(2-f luorophenyl )-5 ,7-dimethyl-2- (N-ethylcarbamoyloxymethy: 
4 ( 3H ) -quinazolinone . 

8. The compound of Claim 1, which is 6-ethoxy- 
carbonyl-5 , 7-dimethyl-3- (2-methylphenyl ) -2- (N-methyl- 
carbamoyloxymethyl)-4(3H)-quinazolinone. 

9. The compound of Claim 1, which is 6-ethoxycarbony 
2- (N-ethyl carbamoyloxymethyl ) -5 ,7-dimethyl-3- ( 2-methyl- 
phenyl ) -4 ( 3H ) -quinazolinon e . 

10. The compound of Claim 1, which is 3-(2-chloro- 
phenyl ) -6-ethoxycarbonyl-2-(N- ( 2-hydroxy ) ethylcarbamoylo- 
xymethyl)-5,7-dimethyl-4(3H)-quinazolinone. 

11. The compound of Claim 1, which is 3-(2-chloro- 
phenyl ) -6-ethoxycarbony l-2-(N- ( 2-methoxy ) -ethylcarbamoyl- 
oxymethyl)-5,7-dimethyl-4(3H)-quinazolinone, 

12. The compound of Claim 1, which is 6-ethoxy- 
carbonyl-2-(N-isopropylcarbamoyloxymethyl)-3-(2-methoxy- 
phenyl)-5»7-dimethyl-4(3H)-quinazolinone. 

13 ; A pharmaceutical composition suitable for the 

treatment of a hypotension composed of an effective 
amount of a compound selected from 4 (3H) -quinazolinone 
compounds and their pharmaceutical^ acceptable diluent 
or carrier, said 4(3H)-quinazolinone compounds being of 
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the following formula 
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R, 0 



•NR 4 R 5 



wherein 

% 311(1 R 3» independently from each other, 

represent a lower alkyl group; 

R 2 represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di (lower )-alkylamino groups, 
a methylenedioxy group, a trifluoromethyl group, a 
hydroxy 1 group, and a nitro group; 

R 4 represents a hydrogen atom or a lower alkyl 
group; - 

R 5 represents a member selected from the group 
consisting of a hydrogen atom, lower alkyl groups, 
lower halogenoalkyl groups, lower alkenyl groups (lower ) 
alkoxy (lower ) alkyl groups, hydroxy (lower) alkyl groups, 
(lower )alkylthio(lower)alkyl groups, (lower )alkylsulf Inyl- 
(lower)alkyl groups, (lower)alkylsulfonyl(lower)alkyl 
groups, di(lower)alkylamino(lower)alkyl groups, a benzyl 
group, a phenethyl group, pyridyl (lower) alkyl groups, 
furfuryl groups, a phenyl group, and substituted phenyl 
groups substituted by a member selected from the group 
consisting of halogen atoms, lower alkyl groups, and 
lower alkoxy groups; and 



Z 1 and Z 2 , independently from each other, 
represent an oxygen or sulfur atom. 

14. A process for the production of a 4(3H)-quina- 

zolinone compound of formula (I) 



- 28 - 
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wherein 

R-L and R^, independently from each other, 

represent a lower alkyl group; 

R 2 represents a. lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di (lower )alkylamino groups, 
a methylenedioxy group, a trifluoromethyl group, a 
hydroxyl group, and a nitro group; 

R^ represents a hydrogen atom or a lower alkyl 

group; 

Rej represents a member selected from the group 
consisting of a hydrogen atom, lower alkyl groups, lower 
halogenoalkyl groups, lower alkenyl groups, (lower )- 
alkoxy (lower) alkyl groups, hydroxy (lower) alkyl groups, 
( lower )alkylthio( lower) alkyl groups, (lower )alkylsulf inyl 
(lower)alkyl groups, (lower)alkylsulfonyl (lower )alkyl 
groups, di( lower) -alkyl amino (lower) alkyl groups, a benzyl 
group, a phenethyl group, pyridyl (lower) alkyl groups, 
furfuryl groups, a phenyl group, and substituted phenyl 
groups substituted by a member selected from the group 
consisting of halogen atoms, lower alkyl groups, and lows 
alkoxy groups; and 

Z x and Z 2 , independently from each other, 
represent an oxygen or sulfur atom, and an acid addition 
salt thereof, which comprises 

(a) reacting a compound of the following formula 

(id, 
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R 1 0 



R 2 ^J-s^/ Q 

r,XXa„ ... 



CH^-Z-jH 

wherein, R x> R 2 , R 3 , q and Z x are the same as 
defined above, 
with a compound of the following formula (III) 

R 5 NC=Z 2 

wherein, R^ is as defined above excepting a 
hydrogen atom, and Z 2 is the same as defined 
above, 

to give a compound of general formula (I) in which R, 
is a hydrogen atom; or 

(b) reacting a compound of the following formula 
(II) 



(ID 



wherein, R^, R 2 , R^ Q and Z^ are the same as 
defined above, 
with a compound of the following formula (IV), 

Z. 




2 

R 4 R 5 N-C-Y 



wherein R 4 , and Z £ are the same as defined 
above, and Y is a member selected from the 
group consisting of a halogen atom, alkoxy 
groups, aryloxy groups, alkylthio groups and 
arylthio groups; or 

(c) reacting a compound of the following formula 
(II), 
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R, 0 

JsX. * 



(ID 



■CHg-ZjH 



wherein R^, R 2 , R^. Q and Z-j^ are the same as 
defined above, 
with a compound of the following formula (V) , 

Ci-C-Y 

wherein and Y are the same as defined above, 
in the presence of a dehydrochlorinating agent, and then 
reacting the resulting product with ammonia or an amine 
of the following formula (VI) 



NHR 4 R 5 



(VI) 



wherein R^ and R^ are the same, as defined above. 
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A process for the production of a 4(3H)-quina- 
zolinone compound of formula (i) 

- R, 




Q 



z 2 

CH 2 -Z 1 -C-NR Z4 R 5 



(I) 



wherein 

R-j^ and R^, independently from each other, 

represent a lower alkyl group; 

R 2 represents a lower alkoxycarbonyl group; 

Q represents a phenyl group or a substituted 
phenyl group substituted by at least one member selected 
from the group consisting of halogen atoms, lower alkyl 
groups, lower alkoxy groups, di (lower )alkylamino groups, 
a "methyl en edioxy group, a trifluoromethyl group, a 
hydroxyl group, and a nitro group; 

R^ represents a hydrogen atom or a lower alkyl 
group; 

R 5 represents a member selected from the group 
consisting of a hydrogen atom, lower alkyl groups, lower . 
halogenoalkyl groups, lower alkenyl groups, (lower)- 
alkoxy (lower )alkyl groups, hydroxy (lower)alkyl groups, 
(lower)alkylthio(lower)alkyl groups, (lower ) alkyl sulfinyl- 
(lower)alkyl groups, (lower)alkylsulfonyl (lower )alkyl 
groups, di (lower )-alkylamino( lower) alkyl groups, a benzyl 
group, a phenethyl group, pyridyl (lower )alkyl groups, 
furfuryl groups, a phenyl group, and substituted phenyl 
groups substituted by a member selected from the group 
consisting of halogen atoms, lower alkyl groups, and lower 
alkoxy groups; and 

Z 1 and Z 2 , independently from each other, 
represent an oxygen or sulfur atom, and an acid addition 
salt thereof, which comprises 

(a) reacting a compound of the following formula 
(II), 



- 2 - 
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(II) 



CH^Z-jH 



wherein, R-^ R 2 , ^3* Q z \ are the same as 
defined above, 
with a compound of the following formula (III) 

R 5 NC=Z 2 

wherein, R^ is as defined above excepting a 
hydrogen atom, and Z 2 is the same as defined 
above, 

to give a compound of general formula (i) in which R^ 
is a hydrogen atom; or 

(b). reacting a compound of the following fonnul 

(ID 




(II) 



CH 2 -Z X H 



wherein, R lf R 2 , R^, Q and Z 1 are the same as 
defined above, 
with a compound of the following formula (IV), 

R^N-C-Y 

wherein R^ f R^ and Z 2 are the same as defined 
above j and Y is a member selected from the 
group consisting of a halogen atom, alkoxy 
groups, aryloxy groups, alkylthio groups and 
arylthio groups; or 

(c) reacting a compound of the following formu 

en), 




, 0056637 

- 5 - /Huoi^cc{_ 



(II) 



wherein R^ R 2 , R 3> q and Z ± are the same as 
defined above, 
with a compound of the following formula (V), 

Ci-C-Y- 

wherein Z £ and Y are the same as defined above, 
in the presence of a dehydro chlorinating agent, and then 
reacting the resulting product with ammonia or an amine 
of the following formula (VI) 



NHR/.R 



45 (VI) 



R 4 and R 5 are the same as defined above. 
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